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MOUNTAIN WARFARE 


PREFATORY NOTE 


These notes consider warfare against an enemy highly 
trained and fully equipped to modern standards. 


CHAPTER I.—GENERAL 
1. INTRODUCTION 


1. Our mountain warfare policy has hitherto been built up 
mainly on our experiences on the North-West Frontier of 
India. These frontier Operations are a specialized form of 
warfare against an ill-armed, but exceptionally mobile and 
resourceful enemy, and May therefore give a false idea of 
operations which may take place in many parts of the world 
against an enemy well equipped and long trained and organized 
for mountain warfare. 


2. Modern™armies require agood communications and all 
major operations in mountains will be based on roads and 
_failways. Roads and railways follow the main valleys, and 


consequently it is through the valleys that the main strategic 
axes of Moventént run. 


3. The*lower slopes of the main valleys are usually the 
centres of life and cultivation of the region, and, within the 
imits of their width, present no special difficulties to modern 
armies that cannot be met by tactics applicable in the plains. 

In the higher ranges, the valleys narrow, means of com- 
munication become more limited and less developed, and the 
Mountains which flank them become of increasing tactical 
importance. 

In some mountain Tanges, the lower slopes may be covered 
by forests, in which case the principles of wood fighting will 
apply. 


4. In many mountain Tanges, conditions of snow and ice 
and extreme cold will at certain periods involve modifications 
to the general principles set out in this pamphlet and will be 
dealt with in a separate pamphlet, : 

This pamphlet deals with the modifications to usual 
methods which fighting in the narrow valleys and the mountains 
demand. 
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2. A BACKGROUND FOR MOUNTAIN WARFARE 


5. The picture of warfare in the mountains is therefore a 
number of long deep columns, spread along the main valleys, 
which form the axes of advance, communication between 
these columns affording much greater difficulties than in the 
plains. 

On the flanks of these axes will be troops, specially organized, 
trained and equipped for mountain warfare, operating either 
within or outside the range of supporting weapons sited near 
the main axes. 


6. The main axes of movement will be the primary strategic 
objectives for attack or defence and will be specially vulnerable 
to attack from the air. 

The mountains which flank them provide the tactical 
localities from which they can be protected against ground 
attack ; and it is across the mountains that troops will move 
to turn the valley defences and to attack communications 
behind them. Mountain warfare is a battle for the communica- 
tions which run through the valleys, the approaches to which 
often lead across the mountains. 


3. FACTORS AFFECTING OPERATIONS. 


7. The main factors affecting operations in mountains— 
are :— 


(a2) The axes of movement for main forces are-restricted in 
number and unmistakably obvious. 

(b) Lateral communications are restricted and difficult. 

(c) Conditions of movement are exceptionally. arduous. 


(d) Movement in the mountains is often confined to very 
narrow frontages. 


(e) Facilities for deployment of supporting arms are 
limited, particularly in the mountains, and restricted 
in the narrow valleys. 


(f) Administrative facilities are often completely lacking 
away from main axes of communications. 


(g) Weather and climatic conditions are often variable © 
and unpredictable. 


(h) Reliability of wireless communications is sometimes . 
affected by the terrain. 


(7) The complicated pattern of light and shade in moun- 
tainous country adds to the difficulties of air ob- 
servation. 


3 


4. COMMUNICATIONS 
Planning 


8. Success in mountain operations depends largely on the 
speed and efficiency with which restrictions on movement 
can be overcome. It is therefore necessary to ensure that 
improvement of communications is an integral part of every 
operational plan. While the requirements of a battalion in 
the attack may be confined to the marking and clearing of 
paths in order to assist the movement of pack transport, the 
siting of divisional artillery may require the construction of 
new tracks, 


Development 


9. Improvements likely to be required by forward troops 
are the construction of deviations and lateral communications, 
the extension and repair of tracks, the construction of halting 
or passing places, the building or strengthening of culverts, 


* and the clearing of paths. Owing to the difficulties and the 


length of time involved in work of this nature, plans for 
improving communications must be prepared well in advance 
and should be sufficiently flexible to allow of modification 
as operations develop. 


id. The importance of communications will justify the use 
of considerable.numbers of troops on improvements and new 
construction ; in this way i may even be possible to remove 
the restrictions on movement by opening up communications - 
through mountain ranges hitherto thought to be impassable. 
Repairs™torear- communications, which are particularly 
vulnerable to air attack and to interference by small parties 
that have filtered through the mountains, assume great 
importance and. are likely to make further large demands on 
troops. Some idea of the labour likely to be required for 
these various purposes is given by the fact that, in recent 
mountain campaigns, as much as one-fifth of the total force 


engaged has been required at times for work on communica- 
tions. 


5. TRAINING 
Physique 


11. Varying and often rigorous climatic conditions, long 
marches over rough ground and up and down steep slopes, 
high altitudes, and the carriage of heavy loads involve 
abnormal and prolonged physical effort, which can be sustained 
only if troops and animals have been hardened by intensive 
and arduous training. Reserves and reinforcements must be 
brought up to the same high standard of physical fitness 
before they are required to replace casualties. 
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Morale 

12. Rain, mist, and cold, and lack of shelter for. forward 
troops, uncertainties of supply and the difficulties of evacuat- 
ing casualties, impose not only a physical strain on troops 
but also demand high morale. Troops untrained for mountain 
warfare may at first lack confidence and be confused by the 
size of the geographical features, by the distances involved, 
and by a sense of loneliness and isolation when operating in 
mountains, particularly when moving in small detachments. 


6. EQUIPMENT 
Requirements 


13. Mountain warfare requires the use of a variety of 
specialized equipment; training will aim at familiarizing 
troops with their equipment and at building up confidence 
in its use and in its reliability -— 

(a) Means of transport.—Troops will have to operate for 
considerable periods away from vehicles and, although 
animal transport is the most suitable alternative, 
may often have to move self-contained. The 
carriage of essential equipment by the troops them- 
selves will then be necessary. Loads must be reduced 
to a minimum, and the special equipment designed 
for carrying heavy loads will give valuable assistance. 


(b) Weapons.—The qualities essential for close support 
weapons are the ability to move over very..rough 
country or to be split up into loads Suitable for 
carriage on pack transport, while an important 
characteristic of artillery is the ability to give-high 
trajectory fire. 

(c) Personal equipment and clothing are designed to fit 
troops for living and fighting in mountain country 
and to enable them to withstand the rigours of the 
climate. 


Readjustments 


14. Before debouching into the plains, it will be necessary 
to carry out some readjustment and to move forward equip- 
ment which will be required for subsequent operations. 


7. CONSIDERATIONS IN RELATION TO ARMS 
All arms 


15. The initiative and powers of leadership of junior com- 
manders are of particular importance in mountain warfare, 
where, owing to the difficulties of the terrain, control and 


EE &_ 
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reconnaissance are normally difficult. Full use of these 
qualities will depend upon keeping junior commanders well 
informed of intentions and of the changing situation, 


16. Small detachments, boldly and skilfully handled, may 
achieve great results and their movement is often facilitated 
by the cover given by scrub and broken ground ; opportunities 
for ambush and guerilla tactics behind the enemy lines, particu- 
larly against vulnerable communications, are frequent. The 
danger of using small isolated detachments will be smaller in 
mountains than in open country, even though greater diffi- 
culties of control and lack of communications may make it 
difficult to concentrate them quickly. 


Infantry 


17. Owing to their ability to move over the roughest 
country, infantry will predominate in mountain fighting and 
are likely to be called upon for constant efforts which will 
demand a very high degree of physical fitness, When operating 
away from main routes, they are likely to receive less artillery 
support than in normal warfare, and greater reliance will 
therefore be placed on mortars. 


18. Medium and light machine guns will prove of great 
value and will often have good fields of fire. Features can 
sometimes be denied to the‘enemy by a few well-sited machine 
guns, while weapons sited in enfilade to fire across the face 
of a mountain side will give excellent results in defence. It 
will _however.be difficult to control enemy movement through 
the valleys by machine guns sited high up, because of the 
ineffectiveness of plunging fire. 


19. Although fields of fire favouring the effective long-range 
use of machine guns are common, natural cover and irregulari- 
ties in the ground will often make it difficult to secure adequate 
fields of fire close in front of positions. This factor, coupled 
with. means for covered approach and the comparative in- 
effectiveness of artillery fire against troops protected by 
broken ground, will often give rise to fighting at close quarters 
for which grenades, machine carbines, and bayonets will be 
the most suitable weapons. 


20. Difficulties of ammunition supply and the danger of 
giving away positions to enemy observers by ineffective fire 
at long ranges will call for strict fire control and for rigid 
observance of the rule “‘ Shoot to kill.” 


21. Observation and the supply of information are tasks for 
which forward troops, and particularly the infantry, will be 


; 
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responsible. Where movement of our own reserves to counter 
enemy moves is rendered difficult by mountain country, the 
provision of early information of enemy intentions is of the 
utmost importance. Much valuable information of this nature 


can be obtained by setting up sniper OPs, and these may also 
be able to. hamper enemy observation. 


22. Control in mountains may often be assisted by siting 
headquarters close to viewpoints from which commanders 
may watch the course of operations; great difficulty will, 
however, be experienced in distinguishing our own troops 
when moving far away, in small parties, and over broken 
ground. Some means of identification will prove necessary, 
and coloured patches worn onthe backs or the use of coloured 
flags by day and signal lamps by night may be of assistance. 


Armoured units - 


23. In mountainous country deployment and manceuvre of 
tanks will normally be confined to valleys and to broad spurs 
and shoulders, and elsewhere they will rarely be able to operate 
far from roads and tracks. Movement of tanks may, however, 
be possible wherever there are tracks, whether in the valleys 
or in the mountains. They are very vulnerable in defiles and 
are likely to suffer heavy track casualties, not only from anti- 
tank mines but also from moving over concealed boulders 
and outcrops of rock. While whole stretches of country may 
often be denied to them, they may on occasion have a surprise 
effect and prove of great value. The possibility of their use 
by a bold enemy must therefore never be overlooked. 


24. Careful preliminary study of the terrain, veritied and 
amplified by detailed ground and aerial photographic recon- 
naissance, is likely to reveal many approaches and areas 
suitable for the movement of small numbers of tanks, whether 
our own or the enemy’s. 


25. Tanks and carriers may be used as flank protection 
along valleys running parallel to the main axis of advance ; 
armoured cars will not have sufficient room to manceuvre on 
narrow roads to enable them to carry out this role, but will 
be of particular value as mobile patrols for the protection of 
communications and for liaison purposes between localities 
situated in depth along main routes. 


Artillery 


26. Control.—The normal principle of maximum centraliza- 
tion of control of artillery holds good, but movement off the 
main axis will compel the decentralization of artillery, 
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particularly pack artillery, in order that support may be 
readily available to small columns operating beyond the range 
of artillery deployed near the main axis. 

In some mountain regions, wireless is unreliable, Line 
telephony will then become the main system of inter- 
communication as soon as it can be established, Cable laying 
is, however, relatively slow and maintenance of line more 
difficult. Visual signalling will be of increased value to sub- 
units and training in its use must ensure a high standard of 
proficiency. : ; 


27. Mobility—The principal factors which ‘limit the 
employment of artillery in mountains are mobility and crest 
clearance ; owing to lack of roads and tracks forward troops 
will depend largely upon short-range pack artillery for their 
support, although on occasions they will be close enough to a 
track to obtain support from field or medium artillery. 
Tracked tractors may sometimes be available to assist in 
moving artillery, while local resources of oxen and other 
draught animals may be used to site guns in difficult country 
and should be exploited to the full. 


28. Crest cleavance.—The difficulty of obtaining crest 
clearance will often necessitate siting artillery farther to the 
Tear, and support, particularly counter-battery fire, may 
therefore be reduced by inability to reach the targets. Artillery 
will experience difficulty in engaging enemy positions sited on 
reverse slopes because-of the lack of observation, while with 
field artillery the low trajectory of fire will prevent searching 
behind crests. In very broken country where ridges are sharp 
it may be impossible to bring down defensive fire close in front 
of our own troops when they have reached their objectives. 

Medium artillery may often be of great value; the high 
trajectory and weight of shell are particularly suitable for 
action against enemy positions on crests and among rocks, 
while their range will allow guns to be deployed farther back 
where the disadvantage of lack of mobility will be smaller. 


29. Reconnaissance and siting —The deployment and siting 
of artillery and the establishment of headquarters and 
OPs are slower to effect in mountains than in the plains ; and 
in order that artillery support may not be delayed it is essential 
that reconnaissance parties move well forward in an advance 
and maintain the closest liaison with patrols and covering 
troops. 

The allocation of artillery to sectors will be governed by the 
existence of adequate communications to give access to gun 
positions and to enable ammunition supply to be maintained ; 
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hastily constructed tracks may, however, often enable field 
or even medium artillery to be hauled up to considerable 
heights. Siting is likely to be further complicated by the 
steep slopes and the restricted space available for gun positions 
and by the difference in height of guns, while the necessity of 
ensuring local protection for gun positions will require good 
all-round observation. In mountain country defensive 
positions normally follow the main features of the ground and 
are not as regular as in the plains; it is therefore sometimes 


-possible to find gun positions from which enfilade fire can be 


brought to bear upon enemy defences. 

Construction of gun emplacements and protective works 
will normally be hampered by hard ground and will have to 
be reduced to the minimum; concealment will therefore 
become of added importance, and may be aided by the nature 
of the ground or by trees or scrub. 


30. Observation Although there may appear to be no 
lack of good OPs in mountains, selection is rendered difficult 
by uncertainties of weather and by the amount of dead 
ground common to all mountain country. While usually the 
best OPs are those on the summits, OPs lower down may often 
give excellent views laterally and along the centre lines of 
valleys concealed from the peaks. OPs situated high up are, 
moreover, liable to be blinded by clouds, while those on the 
lower slopes may be obscured by valley mist ; OPs at varying 
heights are therefore essential. Observation itself is hampered 
by the broken ground, the lack of clear landmagks on the 
slopes, and by the contrast of light and deep shadows. 


31. Five effect—Atmospheric conditions vary much more 
rapidly than in normal country and accurate predicted 
shooting cannot therefore be expected; this factor will 
necessitate ranging with consequent loss of surprise. 

Counter-battery fire is likely to be less profitable than 
normally ; sound-ranging and flash-spotting will be difficult ; 
a study of air photographs does not always enable enemy 
positions and emplacements to be located with pin-point 
accuracy where details are obscured by shadows, while air 
observation itself is difficult and uncertain. 

Field and mountain artillery are not able to give satisfac- 
tory destructive results against positions strongly constructed 
in rock, although rock splinters resulting from artillery fire 
will often cause casualties. Medium artillery with delayed 
action fuses may prove more effective, but difficulties of 
ammunition supply will usually curtail destructive shooting. 
Artillery action will, therefore, normally be restricted to 
neutralization, and under favourable conditions smoke will be 
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valuable in blinding enemy machine gun posts that are other- 
wise hard to neutralize. j 


32. Anti-tank.—When favourable conditions have been 


established for the Operation of armoured units along the 
valleys, anti-tank defence becomes of paramount importance 


positions on the heights are difficult to spot and to hit,~ 
and are unlikely to be profitable targets. Anti-aircraft 
defence will therefore. normally, be concentrated in order to 


35. The vital importance of clearing obstacles and effect- 
ing the passage of defiles May necessitate the concentration 
of the whole engineer effort at one point ; field companies 
will then be used in continuous relief, work being completely 
stopped in other sectors. Clearance of obstacles and repairs 
to roads will cause serious congestion unless traffic control 
is rigorously’ etiforced. Engineers should be allotted 
definite periods in which to complete repairs, and during 
these periods no traffic should be allowed to pass without 
Permission of the engineer officer in charge, 
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36. The scarcity of roads and tracks and the narrowness 
of those which do exist, running as they often do through 
narrow gorges or across the face of a mountain side, make 
them suitable for demolition and for delaying an advance ; 
the delay which such demolitions can impose upon advancing 
columns is, however, frequently over-estimated, while the 
quantity of explosive required for a demolition which is to 
cause delay of more than a few hours is very great and may 
amount to several tons. Demolition of a road running across 
a hillside is rarely satisfactory unless the roadway itself is 
destroyed, blocks made by blowing the hillside down on to 
the road being comparatively easy to remove. The following 
points give a guide to correct siting .of blocks :— 

(a2) A hair-pin bend, on a steep’ rock face or on which 
height is gained, is the most effective site for a 
demolition. és * 

(6) A spur is preferable to a re-entrant. 


(c) A series of continuous medium-sized craters is more 
effective than one large crater. 


37. Apart from tasks common to all types of country, 
engineers in the forward areas will frequently be required 
to assist other arms in the vital task of getting ammunition, 
stores, and supplies to forward troops when the difficulties 
of the country preclude the use of transport. 


Signals : 


38. As in any other terrain, wireless will be the primary 
means of communication; full use must be made of it to 
reduce the necessity of laying cable in difficult country. 
Alternative means are, as always, necessary, particularly in 
some mountainous areas, where there is a considerable screening 
effect. 

The weight and size of long range sets restrict their use in 
rough country; as many as six.men may sometimes be 
required to carry a set up a steep mountain slope. 


39. Damage to cables where they cannot be buried will 
often be extensive and will require much maintenance ; 
thorough labelling is essential, and will assist repairs to the 
large numbers of cables that accumulate at the sides of 
roads, Whenever possible, cables should be duplicated and, 
in particular, infantry and artillery lines should be widely 
separated in order to prevent a complete. breakdown of 
communications being caused by one enemy shell. Owing to 
duplication of communications, cable expenditure is likely to 
be very heavy, particularly in forward areas, Before an 
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attack in East Africa, two divisions put down about 1,000 
miles of field cable. 


40. Visual signalling, though dependent on weather con- 
ditions, will always be of great value. Owing to the preva- 
lence of valley mists and to. the difficulties of observation, 
visual methods are often unsuitable for intercommunication 
between valleys and the heights ; it may therefore be desir- 
able to establish on the heights a signal centre, which can 
maintain touch with troops on other heights by visual methods 
and will use line to communicate to a signal centre in the 
valley on or near a road or track. The use of megaphones 
may save much scrambling over rocks when passing messages 
to and from inaccessible positions. 


Airborne troops - 


41. A force moving in mountains is particularly vulnerable 
to attack by airborne troops against the focal points of its 
comniunications and against the defiles through which they 
pass. Airborne troops may be used to seize airfields, defiles, 
and vital ground and to hold them until they can be relieyed 
by advancing columns’ on occasions they may be required 
to reinforce isolated detachments. 


8. AIRCRAFT 


42. The uncertainties of weather in most mountain theatres 
impose severe restrictions on the use of aircraft and may render 
air reconnaissance and air support unreliable ; weather con- 
ditions are often local and, while one airfield may be blanketed 
by mist or low cloud, aircraft may be able to operate without 
difficulty from another airfield a.short distance away on the 
other side of a mountain range. During the first few days of 
the German invasion of Greece in April, 1941, many of our 
bomber sorties were unable to find their targets and were_ 
compelled to abandon their tasks, while sudden snowstorms 
caused the temporary suspension of air operations over parts 
of the front, at a time when vulnerable German columns were 
moving through the passes on the northern frontier. 


43. Observation and reconnaissance, apart from dependence 
on good weather conditions, are made difficult by the steep 
slopes and broken ground which are frequently thrown into 
deep shadow, in which details may be concealed. Observation 
of recognition panels is, therefore, uncertain, and recognition 
is more easily effected by flares or by some form of light 
signal. Air reconnaissance, including photography, will 
however play an important part in detecting enemy move- 
ments on roads and tracks, and will be assisted by the scarcity 
of routes available for vehicles, 
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44, Air support is likely to be most effective in the form 
of repeated and heavy attacks against enemy airfields, few 
of which are likely to be available in mountain country. Air 
attack against enemy communications, concentrated in 
valleys or defiles as they are likely to be, will often have far- 
reaching results; its, value must not, however, be over- 
estimated, for it does not in any way affect pexetration 
through the mountains, which may eventually prove dangerous 
and pave the way for decisive operations in the valleys. 


45. Air attacks against positions in mountains are much less 
effective than in the plains; the rocky ground affords some 
protection, and the difficulties of aiming are very great, and 
a near-miss, although lethal in flat country, may fall too far 
up or down a mountain slope to cause casualties. When 
weather conditions are favourable, smoke may prove valuable 
and, where the ground precludes the movement of artillery, 
air support may be effective in a counter-battery role. 


46. Aircraft may give valuable aid in maintaining liaison 
with isolated detachments by means of contact patrols and 
message dropping, while on occasions they may be called upon 
to drop stores and supplies. 


9. RECONNAISSANCE 
General considerations 


47, Maps of mountain country away from communications 
and inhabitated areas are.rarely accurate enough for opera- 
‘tional purposes and should be supplemented whenever possible 
by ground reconnaissance and by air photographs, both 
vertical and oblique. Photographs will give a better idea of 
the relative importance of physical features, and of the depth 
of ravines, than can be obtained from maps. 


48. Mountain ranges are always crossed by many small 
passes and paths which have long been used by the local 
inhabitants and are known only to them. Full use should 
be made of local guides, and much information may be ob- 
tained from them; it is however important to verify their 
information and to carry out rough compass traverses to 
check their directions. 


Air 


49. Air reconnaissance, although often restricted by weather 
conditions, should be able to detect enemy movements along 
toads and tracks in rear of the forward positions ; it cannot 
be relied upon to locate troops moving well dispersed and 
over broken country. 
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In order to enable commanders to see the ground over 
which attacks are to be carried out, it may often be possible 
to fly them over objectives. ; ‘ 


Ground 

50. Detailed reconnaissance of rough country is a lengthy 
process often involving long and laborious climbs to many 
different OPs, and liable to interruption by sudden cloud or 
mist. Furthermore, the advantages of the extensive views 
obtainable in mountains are partly offset by the amount of 
ground which is obscured from observers on the heights. On 
occasions, however, it may be possible to find viewpoints 
from which good observation is available on to enemy 
positions and even on to his rear. 

Full use must be made of all available binoculars and tele 
scopes, in order that the maximum advantage may be gained 
from the long fields of observation which exist. 
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CHAPTER II.—PHASES OF OPERATIONS 


10. THE APPROACH 
General 

51. The layout of the,roads and physical features of the 
country in which the enemy is operating will influence his 
general dispositions ; a study of these features will indicate 
those areas in which the enemy is likely to take up defensive 
positions, and how they can be by-passed or overcome. 
This study is rendered particularly necessary in country 
where it may not always be possible to detect enemy positions 
from air photographs. 

52. In addition to their primary task of reporting the 
activities of the enemy, reconnaissance troops preceding an 
advance over rough country will be required to provide 
information that can assist in guiding succeeding columns 
along the best routes and thus in avoiding rocky or boggy 
ground, which reduces the speed of pack transport and 
exhausts the troops. In some theatres of war mounted 
detachments may be raised locally and, if available, will 
often be of great value for this purpose ; owing to the slow 
rate of an advance they should rarely operate more than two 
or three miles ahead of a column. 


Control 
53. The scarcity of lateral communications makes rapid 


deployment difficult and, by restricting movement to a flank, 
hampers control. The approach should, therefore, be made 


14 


on as broad a front as possible, with the following resultant 
advantages :— 


(a) Use of more than one route will reduce the length of 
columns and will enable eventual deployment to be 
carried out more rapidly when the enemy is 
encountered. 

(0) The enemy will be uncertain of the direction of the 
main attack. 

(c) Dispersion from air attack. 

(ad) Economy in flank guards. 


The principal disadvantage of movement on a broad front 
is that the time required to concentrate troops moving on 
separate axes will be increased where wireless is unreliable, 

and intercommunication therefore more ‘difficult. 


54. Troops moving along paths and over rough ground away 
from the tracks will normally be forced to adopt a single file 
formation, which will result in columns being long and 
correspondingly difficult to control and protect. 


Movement 


55. The few roads normally available will be subjected 
to very heavy use, and congestion will be avoided only if 
planning and march discipline are both of a high standard. 
Difficulties of deployment from mountain tracks and the 
impossibility of vehicles passing each other necessitate a 
carefully planned order of march. 


56. Traffic control will be of increased importance and 
should be centralized as far as possible. Normal provost 
resources will rarely be sufficient to cope with the long 
columns involved and will require supplementing from units, 
who should have personnel trained and available for traffic 
duties, 


57. As a general guide to speed of movement over rough 
country well trained troops should be able to maintain the 
following speeds over a period of many hours. 


(a) Well loaded party—2 mph plus 1 hour per 1,000 ft 
climb. 

(b) Lightly loaded party—3 mph plus } hour per 1,000 ft 
climb. 

It makes little difference whether the climb is a steady 


ascent of 1,000 ft or is composed of a number of shorter climbs 
which in aggregate are equivalent to 1,000 ft. : 
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11. PROTECTION 
General 


58. Columns moving through mountains will be long, and 
therefore difficult to control and protect. They are normally 
confined to the valley tracks, and are exposed for long periods 
to attacks from enemy concealed on the heights. 

Ambushes, carefully devised and boldly executed,. may 
produce results quite disproportionate to the number of 
enemy employed, and may impose considerable delay. 
On the other hand, their frequent use by us will compel the 
enemy to use large numbers of troops on protective duties, 
and will lower his morale. The threat of ambush necessitates 
thorough ‘close reconnaissance and can be most effectively 
countered by dividing columns into groups ; each group must 
be strong enough to fight on independently for some time, 
because reinforcements and counter-attacks will be slow 
to move and become effective. © g 

Troops ofall arms and of the combatant services must be 
trained and prepared to fight in an emergency as infantry, in 
order to avoid undue dispersion of the infantry on protective 
duties throughout the column. ; 

59. Fighter cover, which is dependent on possession of 
landing grounds, will not always be available, particularly 
in the early stages of a ‘campaign. Columns moving along 
valleys are particularly susceptible to attack from the air ; 


defiles must therefore be protected by anti-aircraft weapons. 


60. Troops must always be detailed for the protection of 
pack transport, which is liable to be thrown into confusion by 
surprise attack, whether from the ground or the air; these 
troops will also be required to assist animals over difficult 
ground and to adjust loads. Leading formations cannot be 
expected to provide troops for the protection of their lines of 
communication. 

61. When at rest troops and transport should be well dis- 
persed, but maintenance of control may make it desirable 
to concentrate sub-units at night. All heights overlooking 
the camp should be secured against occupation by the enemy, 
Listening posts may give: valuable warning of enemy move- 
ments at night; they will be particularly effective in moun- 
tains, owing to the difficulty of moving silently over rocky 
ground and the great distance which sound travels, Animals 
must be carefully secured and picquets detailed to prevent 
stampedes. 


Advanced guards 


62. Advanced guards are essential to all columns moving in 
mountains and their tasks differ little from those applicable 
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to normal warfare; certain requirements and characteristics 
are, however, of increased importance in mountains The 
difficulties of the ground and the length of columns make their 
deployment a slow process ; advanced guards will therefore 
be required to maintain contact with the enemy and to fight 
independently for much longer than is necessary in open 
country, in order to cover the advance and deployment of the 
main columns. The prolonged actions which advanced 
guards may have to fight will therefore require a high ‘pro-” 
portion of supporting arms. 

Flank detachments should be left to secure defiles until 
the arrival of the main body. 

63. Areas suitable for deployment from roads and tracks 
are of importance; as far as possible positions chosen for 
successive bounds should cover successive deployment areas, 
It will often be difficult to select these deployment areas from 
the map, and it will therefore be the responsibility of the 
advanced guard commander to report back the location of 
these areas and the bounds which he, makes to cover them. 


Flank guards 


64. These should aim at protecting columns from enemy 
aimed small arms fire. It will seldom be possible to give 
wider protection without seriously delaying «the speed of 
advance, although on.occasion tanks, armoured cars, or carriers 


' may be used to patrol routes on the flanks. 


65. Protection of routes in permanent use is most easily 
effected by securing the heights overlooking the main axis. 
This method is known as “ picqueting ” the heights and gives 
a very high degree of protection; on the other hand it is a 
slow process and is extravagant in troops. 

66. Small columns may sometimes be able to move along 
the heights where they will have the advantage of good 
observation and will run little risk of being ambushed. 
Difficulties of transport will, however, make this method 
unsuitable for columns of any size because tracks will seldom 
be available. Troops moving along the heights should move 
below the skyline and should secure their blind flank by 
scouts who, while moving below the crest, will go up to it at 
frequent intervals to observe. 

Rear guards 


67. The broken country will afford enemy detachments 
many opportunities of lying up unseen until a column has 
passed before attacking its rear. Infiltration through 
mountains is easy and at any time minor actions may develop 
along the main routes. Rearguards are therefore of increased 
importance in movement through mountains. 
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The action of rearguards in the withdrawal is facilitated by 
the rough ground which enables an action to be broken off 
easily. They must rely upon mortars and mountain artillery 
for their fire support, field artillery being insufficiently mobile 
to get into and out of action quickly. 


12. ATTACK . 

General 

68. Mountains favour offensive operations ; a bold advance 
along several roads on a broad front is likely to achieve 
surprise and to penetrate the enemy defence before lateral 
movement of his reserves can be completed, and an initial 
penetration, once exploited,’ is likely to threaten enemy com: 
munications and may isolate much of his force, 


69. The tempo of offensive operations in mountains will 
normally be reduced by difficulties of movement and inter- 
communication, although these difficulties alone will impose 
very little delay on a determined commander. The ravines 
and ridges, which run parallel to thé main axis and hamper 
lateral communications, may often prevent any modification 
of the initial dispositions of a force until after the capture 
of the first objectives; reconnaissance and information, on 
which to base a sound appreciation and make a balanced 
allotment of forces, are th€refore essential. Flexibility can 
De increased by the improvement of roads and tracks, and the 
time required for this work necessitates early planning. 
Although a division may be served by only one road fit for 
vehicles, it will often be possible to mark out and clear a 
track for each brigade. 


70. The movement of troops in an advance and assault 
over broken and steep ground involves a considerable expendi- 
ture of physical energy, and their capacity for operating in 
depth, and for exploitation, is. limited : strong reserves are 
therefore necessary in order to maintain the impetus of the 
attack. In order that reserves should be capable of rapid 
intervention, it will be necessary to move them close behind 
the attacking troops; such movement should normally be 
possible because of the good protection and concealment 
atforded by rough ground, 


Objectives 

71. The main routes of the advance are likely to be blocked 
and held by the enemy at points where deviation is im- 
possible ; blocks will be covered by fire and the heights on 
either side, providing the defenders with good cover, observa- 
tion, and fields of fire, will be held. In these circumstances 
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the immediate object will often be the capture of the sur- 
rounding peaks in order to enable the advance to continue ; 
this will entail a strenuous climb for the attacker. 


72. The importance of securing the heights controlling the 
communications should not obscure the fact that the capture 
of certain other well-selected objectives, e.g. particular 
features in a mountain range, heads of valleys or viewpoints, 
may automatically lead to the collapse of the less important 
positions and may ultimately ensure the collapse of the whole 
of the enemy’s defensive system. Although all available 
forces should normally be concentrated where movement is 
easier, success will often be achieved by small detachments 
moving over almost impassable ground which the enemy 
has not thought necessary to guard. 


73. It. will frequently be necessary to select intermediate 
objectives ; these may be low hills or ridges which are held 
by enemy covering troops. They should be taken and held 
by subsidiary forces, thus allowing the main attacking forma- 
tion or unit to pass through with their energy conserved for 
the main assault. On intermediate objectives, it will normally 
be necessary to allow time for units, which will have moved 
over rough ground, to reorganize, 


Methods of attack ' 


74. A frontal attack against a determined enemy will, with 
the limited fire support likely to be available, stand little 
chance of success without severe casualties. Even if successful 
such an attack is unlikely to result inthe destruction of the 
enemy because of the excellent opportunities of withdrawal 
afforded by mountainous country. Frontal attacks should 
be avoided whenever possible ; success will, be more easily 
achieved by means of a wide outflanking movement, followed 
by an attack on the enemy’s flank or rear. 


75. Outflanking movements over difficult country are 
most tiring to the troops and may on occasion entail man- 
handiing of all equipment, although pack transport will usually 
be able to follow wherever units can move. The effect of a 
flank attack depends upon surprise and this can be assisted by 
movement at night or in mist ; the latter, however, is uncertain 
and premature disclosure of intentions may result. Surprise 
can also be achieved by directing the attack, or part of it, 
up the steepest sides of a feature; steep slopes will often be 
concealed from enemy observers on the crest, while the enemy 
defences are likely to be weakest where the natural obstacles 
are greatest. If, however, surprise is not obtained, it may be 
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inadvisable to press such attacks, because of the ease with 
which the defenders can throw grenades from above, 


76. Units engaged frontally with the enemy should co- 


“operate with flanking attacks by pinning down the enemy 


and by giving covering fire; when the flanking attack 
has developed, these units will be able to advance and 
may be used for the pursuit. In this connection it will often 
be desirable to detail a part of the force engaged in a flank 
move for the task of cutting off the enemy’s line of retreat ; 
these troops should remain under the immediate ‘control 
of the outflanking force commander. 


. 


Night attacks 
77. Attacks against well-developed positions will often be 
more effective at night. Covered approaches may assist 


penetration during daylight, but more often daylight attacks 
will be under observation and subject to aimed machine gun 


_ and small arms fire. 


' At night, the attacker has certain advantages. The uneven 
ness of the ground will give him cover against defensive fire, 
and his background is normally concealing, whereas enemy 
Positions are frequently silhouetted against the sky. On 
the other hand, night attacks have many difficulties to over- 
come. It is difficult to mdéve silently over rocky ground, and 
trip wires and other artificial obstacles are likely to cause 
more delay than in normal country. Furthermore, although 
it may be possible to maintain direction by the skyline during 
the early stages of the assault, the final stages will often take 
place over a number of false crests which will obscure the real 
crest and hinder maintenance of direction. Troops are likely 
to be confused by the false crests and it will often be difficult 
to determine whether or not the objective has been reached, 

Night attacks should be timed to reach the objective before 
first light, in sufficient time to take advantage of the daylight 
for reorganization and pursuit. 


78. The conditions essential for success in night attacks 
over mountainous country are a high standard of infantry 
training and careful and detailed ground reconnaissance, 
Night attacks launched without previous daylight recon- 
naissance to discover the irregularities of ground and the 
number of false crests between the start line and the objective 
will be hazardous. 

When detailed reconnaissance. is impossible, it will be 
preferable to carry out a night approach followed by an 
attack as soon after dawn as possible. The approach is thus 
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likely to escape enemy air reconnaissance, and some degree 
of surprise may be achieved in the attack. 


Planning and orders 


79. It will be unusual, owing to topographical restrictions, 
for a large force to take part in any single attack. Sub- 
ordinate commanders will normally receive instructions, 
which will include general objectives and axes of movement, 
rather than detailed orders. 


80. ‘Subordinate commanders will lay down detailed objec- 
tives, boundaries (if necessary), start lines, and exact timings 
for attack after carrying out reconnaissance on the’ ground 
when nearer their general objectives. 

On the lower levels, the long distances involved in out- 
flanking movements will make co-ordination of timings for 
pincer movements uncertain ; outflanking attacks should 
generally, therefore, be confined to one flank. 


Infantry in the attack 


81..Infantry commanders should follow the progress of 
the attack by eye, because by this means the exercise of 
command and control will be facilitated; when they are 
unable to do so, there is a danger of troops being called upon 
to perform impossible tasks, or alternatively of their being 
given tasks of insufficient importance. Opportunities for the 
rapid and bold use of reserves occur more frequently than in 
the plains, but these occasions are fleeting and it will be 
possible to seize the favourable moment for the use of reserves 
only if good viewpoints and a good system ‘of intercom- 
munication are available. A battalion headquarters should, 
therefore, be sited only after a most careful appreciation of 
the ground. While it is essential for commanders to be well 
forward and in touch with the situation during the attack, 
observation and control can often be obtained more easily 
from farther back. , 


82. Penetration should normally be made where the ground 
favours movement, and no attempt should be made to fill 
the gaps that will develop between different columns during the 
attack; a careful plan for subsequent thorough mopping up 

“is, however, essential. 


83. Formations for the attack should be designed to fit in 
with the geographical features; with this object, units may 
be disposed in two or three company columns, each column 
moving on a definite objective. Similarly, a company will be 
disposed in platoon columns, This is the only formation 
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that is sufficiently flexible for movement over rough ground. 
Infantry must be lightly equipped and highly trained in 
movement and use of ground. Individual movement and 
infiltration are assisted by rough ground, which frequently 
offers defilade, concealed approaches, and cover from enemy 
fire, while dead ground may assist in surprising the enemy, 
Ravines, and particularly those Tunning towards the enemy 
positions, are however likely to be dangerous as approaches 


, because they will frequently be covered by enemy artillery fire 


and automatic weapons. Combination of fire and movement 
is as important as in the plains, although the relative import- 
ance of movement may be increased in mountains, ; 


Fire support 


84. Pack artillery will usually be available for the support 
of an outflanking force, although on occasion the importance 


_ of ensuring surprise may make it desirable to move without 


transport and to rely solely upon mortars. The support that 
mountain artillery can provide will be limited by difficulties 
of ammunition supply and will normally be insufficient to 
Carry out counter-battery and harassing fire ; these tasks will 
often be the tresponsibility of artillery sited on the main axis 
of advance. When fire support is being Provided from artillery 
on the main axis, an OP should accompany the outflanking 
force. During the attaclt it may be necessary to detail 
carrying parties to move forward the wireless sets for artillery 
OPs. 


85. A barrage, though the easiest form of fire control, will 
seldom be effective over mountain terrain. Concentrations 
will usually be more effective. Support by observed fire will 
nearly always be more economical in ammunition, 


86. Great reliance for close support for attacks away from 
the main axis must be placed on mortars and machine guns 
carried forward by man-pack, By siting these weapons on 
the flanks and by careful control of fire it will be possible to 
support attacks up-hill, until the moment of assault with the 
bayonet. The support of attacks downhill—particularly 
against positions on reverse slopes—will be more difficult. 
The supply of ammunition for the infantry close support 
weapons, as well as for the artillery, constitutes a major 
problem, and it will frequently be necessary to employ all 
available personnel on carrying ammunition forward. for 
several days before an attack. . 


87. Where the objective is clearly defined, bombing and 
machine gun attacks by aircraft may be of value in the early 
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stages of an attack; the effect of air attack will be to keep 
the enemy under cover and to hamper his defensive fire, but 
it is unlikely that his positions will be seriously affected or 
heavy casualties inflicted. Air attack may, however, hinder 
the movement of enemy reserves. 


Retention of objectives 


88. Final assaults are likely to take place up steep slopes, 
and are therefore unusually exacting for assaulting sub-units, 
who will be the more vulnerable to immediate counter- 
attack. It will be desirable therefore to detail separate sub- 
units, if available, to consolidate objectives won. In any 
event rapid reorganization is, as always, essential. 

There will be a tendency for troops to bunch together on 
reaching objectives, and casualties are likely to be caused by 
concentrations of enemy artillery fire unless troops thin out 
quickly. 


89. Consolidation will be governed by the considerations 
that apply to the organization of a position for defence, dealt 
with later. 


90. Sometimes, at the end of an attack, troops are left 
clinging to isolated positions half-way up a slope, where they 
are overlooked from other positions by the enemy, who can 
harass the movements of reserves and supplies. Such posi- 
tions are unsuitable even for temporary defence, and unless 
they are of tactical importance, troops should be withdrawn 
from them. : 


Exploitation 


91. Reconnaissance troops and air reports will assist in 
maintaining contact with the enemy. After reorganization 
the maximum number of troops should be released to harass 
the enemy; their advance will often take the form of an 
infantry fight with little or no artillery support, the difficulties 
of the ground preventing an immediate move forward of the 
bulk of the artillery and restricting support to that which can 
be provided by pack artillery and mortars. 

There will always be opportunities for small mobile detach- 
ments to cut in on the enemy’s lines of withdrawal and thus 
interfere with his movement. 


13. PURSUIT 
Manceuvre 
92. The limited road system and the difficulties of main- 
taining’ a pursuing force will restrict the number of columns 
which can be set in motion when the enemy begins to evacuate 
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his positions ; these columns should consist of lightly equipped 
independent groups or detachments. Manceuvre will be their 
primary task; a move forward or to a flank by one column 
will frequently enable a neighbouring column to advance 
again after being temporarily delayed by an enémy rearguard. 


93. Close and continuous liaison between pursuing columns 
can often be maintained only at the cost of delaying the 
pursuit ; it is, in fact, unnecessary and should not be attempted, 
Liaison may, however, be established without much difficulty 
along lateral roads and tracks. All available paths and tracks 
should be used to the full, both by the main columns and by 
lightly equipped detachments; by this means enemy rear- 
guards sited along the main routes may be frequently out- 
flanked. 


94. There is a danger of large forces becoming swallowed up 
in long narrow valleys and of being held up for some time by 
comparatively small enemy forces. When such delays occur, 
reserves should be reconstituted with a view to their operating, 
in parallel pursuit, in directions where they can once again 
threaten the enemy’s communications ; only in this manner 
can the immobilizing of large forces and consequent waste 
of effort be avoided. 


Enemy delaying positiéns 

$5. Pursuing troops should never attack delaying positions 
frontally. Leading elements of the advanced guard should 
Teconnoitre the eneMy position and deploy astride the route ; 
behind this screen one or more detachments will begin out- 
Ganking movements by paths and concealed approaches 
im order to gain height and to secure positions overlooking the 
enemy's line of withdrawal. These detachments neéd not be 
large and may be scattered over wide fronts. 


$6. The threat of being isolated and surrounded is particu- 
larly powerful in mountains and will often lead to the con- 
tinued retreat of a rearguard before an attack has developed. 
I pursuing columns encounter positions where the enemy 
intends to offer serious resistance, care must be taken not to 
igunch an attack before support can be provided. 


Artillery . 

$7. Mountain artillery will be of particular value in the 
Pursuit, since it will be the only artillery able to accompany 
columns operating over tracks and paths. Every effort must 
be exerted to ensure the maintenance of an adequate ammu- 
Bition supply. 
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14. DEFENCE 
General , 

98. Mountains confer some superiority on the defence by 
enabling a commander to exercise economy of force and 
material by holding defensive positions on the heights with 
small detachments, while preparing strong forces for counter- 
attack against the enemy flanks. Movement of these forces 
will, however, be restricted and counter-attacks hampered, 
Difficulties of ascent and thé commanding views obtainable 
from the heights give a misleading impression of the strength | 
of positions on the peaks; heights are, however, clearly 
visible and are subject to fire from many other features; con- 
cealment of troops and positions is often difficult and the 
movement of reserves is slow, while considerable areas of dead 
ground will afford many covered approaches for enemy attack. 
Mountain features by themselves cannot, therefore, be relied 
upon to give great strength to the defence; their task is to 
set free sufficient troops to operate offensively against the 
enemy. 


99. Good communications should be established, and a 
plan for developing roads and tracks should be an integral 
’ part of the plan of defence. Development of roads is, however, 
likely to assist enemy penetration and may indicate to him 
the areas in which he should attack. Communications should, 
therefore, be laid out with a view to canalizing the enemy’s 
attacks into areas where he can be counter-attacked in 
strength. 


100. Enemy attacks along the valley? are likely to have 
strong air support, and the importance of engaging low flying 
attacking aircraft by all small arms is as great as elsewhere, 
although on occasions difficulties of ammunition supply in 
mountains may render this course impracticable. 


Choice of positions 

101. Defended localities will normally be sited to deny a 
route of advance to the enemy ; although the heights providing 
the best observation will form the framework of the defence 
and must be held, it will always be necessary to position troops 
in the valleys. Dominating positions favour local counter- 
attacks against an enemy who has been worn out and 
temporarily disorganized by an assault up steep slopes, and 
thus, often give the defence an undoubted moral superiority 
over the enemy. In spite of air reconnaissance, positions on 
the heights form a screen which assists in concealing movement 
or manceuvre. 


102. Crests and ridges are often too narrow to permit the 
siting of positions invdepth or the construction of positions 
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on reverse slopes ; where no more than a thin line of weapon 
slits and defences can be constructed, rapid neutralization 
by enemy artillery fire is probable. No attempt should be 
made to occupy features on which it is impossible to construct 
good positions in depth; such features should however be 
guarded by small detachments who can prevent their use by 
enemy observers. Small peaks and hill tops are likely to 
attract enemy artillery fire and should not be occupied, 
although it will again be necessary to arrange to cover them 
by fire to prevent their use by enemy observers. 


103. Valleys offer the most suitable ground for the large scale 
counter-attacks upon which the success of defence will depend ; 
careful co-ordination will be necessary to ensure that certain 
roads required for counter-attack are kept intact while others 
are systematically prepared for destruction at defiles both 
along the front and in depth. The necessity of covering 
Blocks with fire and of siting anti-tank weapons to engage 
tanks on the most probable lines of approach will entail the 
Preparation of defended localities in the valleys. Concealment 
of these localities will be of importance ; where concealment - 
is difficult to ensure, some form of deception should -be em- 
ployed in order to achieve surprise in the defence and to 
retain some degree of initiative. 


104. The occupation 6f a hill feature or crest involves a 
Gstribution of troops between the forward and reverse slopes. 
In order to obtain the best observation and to keep under fire 
the slopes up which an enemy must attack, it will be necessary 
to establish observation posts on the forward slopes and to 
Site machine guns where they can cover the slopes with 
€aGlade fire; the abundance of dead ground will however 
frequently make their siting very difficult. Positions on the 

slopes even if well dispersed and concealed are liable 
*9 neutralization by enemy artillery and mortar fire: the 
Sovement of troops must be restricted and the Provision 
© supplies and ammunition will normally be’ practicable 
only at night. The majority of troops should therefore be 
sted on reverse slopes in order to assist concealment and 
facilitate surprise and to avoid being pinned to the ground by 
<aemy fire. If time permits, alternative positions may be 
Seastructed on the forward slopes, for occupation during the 
closing stages of the assault when enemy supporting fire has 
ceased. : 


Organization of defence 


105. The layout of the physical features and roads~ will 
influence the division of a mountain front into sectors ; 


formations should normally be allotted geographical features 
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and, whenever possible, at least one motorable road. 
Frontages, although often great, will vary within wide limits 
and will depend upon the difficulties of the ground and the 
probability of enemy attack. Depth in defence is as im- 
portant in mountains as elsewhere but is more difficult to 
obtain in individual localities owing to the narrowness of 
crests and the width of valleys. Localities will tend, therefore, 
to be smaller and more numerous, the defence being conducted 
on an area basis, and reserves for counter-attack being 
decentralized lower than is usual in normal country. Where 
it is impossible to site localities in depth, the disadvantage can 
be offset by the correct siting of reserves. 


106. Covering troops, in the normal role, may be provided 
by higher formations. More probably divisions will have to 
rely on their own reconnaissance units for the performance 
._ of this task. 

Similarly, availability of infantry will often preclude the 
occupation of a distinct outpost position ; the place of outposts 
will then be taken by strong patrols and listening posts, which 
are particularly effective in mountains owing to the difficulty 
of moving silently in conditions of bad visibility. 

When an outpost position is occupied, the requirements of 
siting to gain early observation and to inflict delay will 
conflict because of the ineffectiveness of plunging fire. It will 
usually be necessary, therefore, to dispose part of the outpost 
troops on the lower slopes where they can obtain good fire 
effect, and part on the heights for observation. The siting 
should be such that withdrawal from the lower slopes can be 
covered by troops on the heights. Routes of withdrawal for 
outposts are usually facilitated by the broken country but 
should be carefully reconnoitred and marked. 


107. Characteristics of defence in mountains are the slowness 
of all movement and the consequent difficulty of modifying 
the general layout of a defensive system. Hence the correct 
and balanced grouping of formations and units is of para- 
mount importance. The positioning of reserves in depth will 
be dictated by the geographical features, and errors in the 
initial disposition of reserves will be difficult to rectify. 
Siting of main reserves should be based on detailed knowledge 
of the capacity of roads and tracks, and plans should be based 
on calculation of hours of marching rather than on miles to 
be covered. Local reserves should normally be split up and 
moved as near as possible to the area in which they are likely 
to be required,.in order that théy may be able to intervene 
without delay during the course of the battle; flanks will 
always be. vulnerable and reserves should be able to attack 
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downhill to deal with enemy flank attacks and penetration, 
Main reserves, on the other hand, should be sited in easier 
country and in the principal valleys in order that their mobility 
may be retained and employed. ; - 


108. Crests and steep slopes should never be left unguarded 
solely because of their apparent inaccessibility ; small enemy 
parties composed of expert mountaineers are likely to be able 
to move over any mountain country and may establish 
effective observation posts on unguarded features overlooking 
a defensive position. 


Preparation of defences 


109. Where ground is rocky and digging impossible, there 
will often be good natural positions which require little 
additional work and where cliffs, steep slopes, rocks and caves 
enable troops to prepare strong positions. In protracted 
defence tunnelling into the hillside will provide protection 
izom air attack. Where weapon slits cannot be dug, protection 
must be obtained from natural cover br from breastworks or 
sangars. Protective works of this nature must be developed 
with great care in order that they shall not contrast with the 
general formation of the ground. Positions which are in 
fact well below the skyline will often appear. silhouetted 
2gaimst the skyline to ofservers on the flanks or inthe valleys. 


110. The steepness of slopes constitutes a valuable additional 
Gefence, but its value should not be overestimated ; nor 
Should it be considered as a substitute for wire. Wire will 
ebeck an enemy assault close to defended localities from 
which fields of fire are often restricted ; it gives a sense of 
security which is particularly valuable for small detachments 
holding isolated posts. Trip wires and anti-personnel mines 
can be concealed easily, and will give early information of 
the approach of an enemy under cover of darkness or mist. 


ili. The preparation of defensive positions in mountains 
wall entail more work on the provision and improvement of 
communications than is necessary in the plains, where com- 
munications are normally good. : 


112. The slowness and difficulty of work in mountains 
mecessitates careful attention to the order of priority laid 
Gown for the organization of a defensive position. The first 
task will be the siting of wire and the construction of weapon 
slits from which machine guns can dominate the main position ; 
large rocks will often give defilade from enemy fire, but are 
2pt to Splinter and thus cause casualties, 
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Infantry in the defence : 


113. Machine guns, while best sited to give horizontal enfilade 
fire across the face of a hillside, may on occasions be required 
* to give frontal fire along ravines or into defiles through which 
the enemy must pass ; although fields of fire may be excellent 
there will be great difficulty in siting weapons so as to avoid 
plunging fire; such fire will be ineffective and cannot be 
relied upon to prevent the passage of enemy troops. Owing 
to the good observation there will be a tendency to open fire 
at long ranges ; the waste of ammunition caused by ineffective 
shooting may have serious consequences in mountains where 
replenishment is normally difficult. 


114. Mortars sited on reverse slopes will be of value in firing 
at short range.and putting down defensive fire in front of 
positions on forward slopes during the course of an enemy 
assault ; grenades will be effective in the final stages of the 
assault. 2 


115. The organization of a thorough system of active 
patrolling is the only satisfactory means of retaining control 
over the country in front of defended localities and of avoiding 
surprise attacks by an enemy who has been able to assemble 
in dead ground. When positions on the heights are covered 
with mist,,patrols should be sent down the slopes until they 
can get a good view into the valleys. Failure to maintain 
a watch over the valleys may enable an enemy to take 
advantage of the temporary blinding of a position in order 
to move small forces across the lower slopes or through the’ 
valleys themselves. 


Fire support 


116. In the early stages of defence, mountain artillery alone 
is likely to be available to give support at a distance from the 
main axis; subsequent improvements of tracks may enable 
field and medium artillery to be brought forward. Where 
steep slopes are involved, the difficulties of crest clearance and 
plunging fire may necessitate the positioning of artillery on 
the flanks. Flank positions are likely to be more effective 
but will add to the difficulties of control. 


Counter-attacks 


117. The few approaches normally available to the enemy 
will facilitate the preparation and rehearsal of counter- 
attacks, while the broken ground will often provide concealed 
forming-up places for reserves and covered approaches for the 
counter-attack. 
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Immediate counter-attack 


118. Immediate counter-attacks should be carried out down- 
hill whenever possible and, even if made by only a platoon, 
will often have an effect out of all proportion to the numbers 
of troops employed. They should be initiated by forward 
movement and infiltration of small detachments who will 
then be able to cover the advance of the succeeding troops 
with fire. Immediate counter-attacks will normally be 
dependent upon infantry weapons for fire support. 


Deliberate counter-attack 


119. Defended localities are established on the heights in 
order to delay the enemy and to retain control of the valleys 
and thus to create favourable conditions for the preparation 
and launching of deliberate counter-attacks. The retention 
of adequate reserves for deliberate counter-attack is there- 
fore essential and the tendency to use up large numbers of 
troops in an attempt to block all the passes through a 
Mountain range must be resisted. 


120. Deliberate counter-attacks should be launched against 
the enemy’s flanks or communications and should, when 
possible, take place along valleys where armoured units can 
Q@perate and where adequate air and artillery support can be 
provided. The enemy attack will be launched where pene- 
tration appears easy and the success of the counter-attack 
will depend in a large measure upon the degree of surprise 
which can be achieved ; this may be assured by careful con- 
cealment of reserves coupled with deception regarding their 

ion. Whenever possible, situations for counter-attack 
should be created by inducing the enemy to advance in a 
certain direction, by feigning a withdrawal or by neglecting 
t® build obstacles or to demolish roads. 


15. WITHDRAWAL. 
General 


121. There will be no departure from the principles govern- 
*=g withdrawal in normal country. It is probable that the 
Grganization of the successive positions to be defended can 
seldom be centralized under higher formation commanders, 
Gecause the axes of withdrawal of lower formations may be 
widely separated for long distances. Lower formations will 
tien organize their own successive positions and higher 
ceatrol will be limited to laying down the times up to which 
these positions will be denied to the enemy. The highest 
possible commander will, however, organize the defence of 
the inal area where the eventual stand is to be made. 
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122. The normal practice will be to hold the valleys through 
which the enemy’s axis of advance runs and the heights 
which dominate them. The scarcity of roads and their 
vulnerability to air attack will often.compel troops to with- 
draw independently across country, manhandling the greater 
part of their equipment. 


123. Adequate warning of withdrawal must be given in 
order to enable transport and artillery to be extricated from 
forward positions and moved back over rough country. The 
withdrawal once started will be difficult to control, particularly 
while sub-units are moving across country, and owing to the 
unreliability of communications at this stage, positions in 
rear should be organized and detailed orders issued before the 
withdrawal begins. Successive positions will, therefore, 
normally be held for longer than in normal country. 


124. The tendency of troops during a withdrawal is to 
descend to the valleys and to country where movement is 
easier; the enemy may turn this to good account by seizing 
the crests. It is therefore necessary to provide detachments 
supported by pack artillery for the task of holding the crests 
running parallel to the line of withdrawal; this precaution 
is particularly important when the line of crests forms the 
boundary between formations. A determined defence of 
crests in this manner is likely to delay the enemy and will 
constitute a serious threat to his communications. 


Rearguards 
125. Mountainous country assists withdrawal in the follow- 
ing ways :— 

(a) Rearguard positions can usually be held by fewer 
men than in normal warfare. 

(b) Owing to lack of roads, the enemy, even if unopposed, 

= will have difficulty in advancing speedily. 

(c) The breaking off of an action by the rearguard will 
be facilitated by withdrawal over reverse slopes 
which give cover from fire. : 

On the other hand, the flanks of rearguard positions astride 
defiles will always be very vulnerable to enemy outflanking 
movements. Owing to the prevalence of mist, routes for 
withdrawal must be reconnoitred and marked. 


126. The distance between successive rearguard positions 
will vary between wide limits. While this distance may 
often be small on account of the impossibility of overrunning 
two successive positions with only one artillery preparation, 
the difficulties of the ground and lack of communications 
may lead to positions being sited in depth at considerable 
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distances from each other. Mobile elements fighting between 
Tearguard positions assume great importance. By ambush 
tactics they can impose considerable delay on the enemy, 
the ground favouring this type of action. 


127. There will always be a danger of the enemy dropping 
airborne troops behind a rearguard position with the object 
of capturing defiles through which withdrawing troops will 
move. Defiles of this nature should be protected and secured 
agaimstattack. Adequate fighter cover is the best preventive. 
Support 

128. The withdrawal of artillery constitutes a major problem, 
and artillery support during the withdrawal will often be 
restricted to that which can be provided by pack artillery. 
Congestion of traffic is likely to prevent the provision of 
Supporting fire by field and medium artillery sited on or 
near the main axis ; support can only be increased by previous 
Preparation of withdrawal positions and roads and tracks. 
Mountain artillery can be disengaged rapidly, but a hasty 
withdrawal might entail the danger of losing at least a part 
c= such field or medium artillery as is deployed away from 
toads. When a withdrawal is anticipated artillery must be 
Gisposed in depth. 

128. Engineers will play an important part and the demoli- 
ton of Bridges, mining of defiles and preparation of landslides 
@ieag the axis of advance of the enemy will do much to delay 
===. Engineers should also be available to repair damage 
c2asea by air attack against our own lines of withdrawal. 


16. AMBUSH 
Preparation 


130. The success of all types of ambush will depend upon 
Gost careful preparation. Planning must ensure co-ordinated 
@2m0n at the ambush site and must cover the approach and 
== withdrawal of the ambush force. The following points 
Sibocld be considered :— : 

(2) A concealed approach in order to achieve surprise. 
(©) Concealment of men and equipment on arrival at the 
site. 
©) Detailing of men for specific tasks; the following 
may be required :— 
i. Look-outs to observe the approach of the enemy. 
ii. Parties to operate road blocks in front of and 
behind the enemy column; they can be assisted 
by engineers who may carry out demolitions 
or produce landslides. 
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| iii, Bombing parties to deal with vehicles. 

iv. Detachments to deal quietly with scouts; it 
if may often be preferable to let scouts and 
I advanced elements pass through unmolested. 


< 


. Snipers and troops armed with machine guns or 
$f machine carbines to deal with enemy personnel. 
vi. Rear parties to cover the withdrawal of the 
ambush force ; smoke may be of value at this 
stage. : 


f (a) The correct time at which fire should be opened, and 
at : the responsibility for ordering fire; there will 
; always be a tendency to open fire prematurely. 
i, (e) Line of “withdrawal and responsibility for ordering 
withdrawal. 


a Siting 
i Ht 131. Ambushes must be sited where it is known that the 
: enemy must pass ; siting will be simplified in mountains owing 
i to lack of roads and limited choice of routes of advance. Sites 
i} must provide concealment for the ambush force and covered 
il lines for approach and withdrawal; defiles or bends in roads 
ff or tracks are often suitable. 

| 

¥ 


132. When ambushing infantry, the attack can sometimes be 
made at a site where the enemy are likely to be tired by rough 
going or a hard climb. Bad weather or rain in their faces will 
tend to make troops less observant. There will often be 
cover close to the ambush site which the enemy will attempt 
to use as soon as he has recovered from the initial surprise 
i g and disorganization caused- by the attack; mortars “and 
te machine guns should be sited where they can deal with cover 
} of this nature. 
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Execution 


1% 133. It will often pay to allow the leading enemy through 

in order’ to ambush a larger body following behind. Careful 
arrangements for control will be necessary to ensure that, 
when the trap is “ sprung,’’ the maximum number of enemy 
men and vehicles will be destroyed or captured. 


17. MINOR TACTICS 
Patrols : 

134, General—The amount of natural cover and the. dis- 
tance apart of opposing forces in mountain operations will give 
additional importance to patrolling and guerilla activity, both 
in order to obtain information and to retain the initiative. 
The distances which patrols may have to cover and the 
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difficulties of the country and uncertainties of weather will 
Tequire a high standard of map reading and compass work 
from junior leaders. 

- In difficult country it will often be unwise to confine patrols 
to areas chosen off the map and they should be given a wide 
Margin of time to bring in their information. Whenever 
Possible they should be covered by artillery. When recon- 
naissance patrols are working far from their base or in difficult 
country, it may be necessary to support them with fighting 
Patrols. The fighting patrol should remain well back in-an 
area suitable for covering the reconnaissance patrol, either 
to take action on information supplied by the reconnaissance 
patrol or to extricate it to ensure that the information gained 
is passed back. 


135. Compass patrols.—The following are the principal 
aids to movement over difficult country :— 

(a) The compass. 

(6) Short bounds and frequent checking. 3 

(c) A traverse card and sketch prepared before setting 
forth. 

(d) Personnel detailed for the particular task of keeping 
direction. 


Straight movement between bounds is desirable but is not 
always possible without arduous and unnecessary climbs, and 
is often hampered by swamps or lakes. When forced to change 
Girection, an intermediate bound should be selected avoiding 
the obstacle ; movement to the intermediate bound and back 
te the original axis of advance should be along straight lines, 
4 record of compass bearings and distances covered must be 
=aintained in order that a return to the starting point can be 
Sade at any time. When sufficient time is available, cairns 
Should be built or other measures taken to mark routes. 


136. Every section should be capable of producingadirection- 
Geding squad; this party will normally consist of three 
en :— / 


(4) Map reader (usually the section commander), 

(6) Compass reader, whose rifle will normally have to be 
carried by another man, 

fe) Distance measurer or estimator; the time taken to 
move over various types of ground will often be a 
useful check to distances measured by pacing or by 
estimation. 


137. Sections should be capable of acting as a compass 
Petrol for a larger force: a compass patrol is responsible for 
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producing a traverse card of the country crossed in addition to 
direction finding. Traverse cards should show bearings, 
the distance moved on each bearing and features passed, 
e.g. streams, lone trees or cairns; they will be of value for 
filling in detail on maps and will assist troops following. 
A suitable organization for a section acting as a compass 
patrol will be :— 


 \two men, one glancing back to see signals. 


O Compass reader. 

O Traverse card writer. 
O First pace counter or estimator. 

O Second pace counter or estimator. 

O. Map reader. 

O Man carrying compass reader’s rifle. 


‘ 


Movement 


138. Ability to move silently by night in mountainous 
country can only be gained by constant practice. Rough 
ground and the large number of false crests and minor features 
which will often obscure the real skyline will make mainten- 
ance of direction difficult, but previous study of skylines during 
daylight reconnaissance will be of great assistance ; during 
the later stages of a climb, however, the skyline does appear 
to change very rapidly. Silent movement across rocky and 
scrub-covered hillsides presents added difficulties and requires 
particular attention. A small proportion of trained rock- 
climbers will be of great value for reconnaissance over very 
rocky country. 

Detachments of,less than a section should not be employed 
on protective tasks and scouts should always be sent out 
in pairs. 


Formations 


139. Moving over broken country increases the difficulty7of 
control. From the point of view of control alone, file and 
single file will be the most suitable formations for movement 
within the section ; the sub-unit is well concentrated and one 
man alone is responsible for the selection of the route. On 
occasions, however, it may be desirable to move in extended 
line in order to gain dispersion or to maintain touch with 
troops on the flanks. Within the platoon movement over 
difficult country should be in column of sections ; over easier 
country it will be preferable to move on a broader front. 


140. In the assault where mobility is essential infantry must 
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be lightly equipped ; the following organization in four waves 
will sometimes be effective :— 


(2) Men leading the assault with grenades as their only 
weapon. 

(6) Riflemen closely following the leading wave and 
armed with rifle and bayonet only. 

(c) Men armed with light machine guns and sub-machine 
guns. 


(2) Reserves with additional light machine guns and 
ammunition. 


At the end of the assault the grenade men and riflemen will 
Be available for building defences and for bringing up extra 
ammunition and supplies. Control of fire during this type of 
operation will always be important as it will be difficult to 
carry reserves of ammunition up to forward troops in time 
for use during consolidation. 


CHAPTER III._ADMINISTRATION 


18. AMMUNITION AND SUPPLIES 
Dumping % 


141. Composite dumps consisting of ammunition, supplies, 
water where necessary, and fieldworks stores should be 
established as far forward as possible before operations begin 
éad during pauses in operations; the size of dumps will 
Gepend upon the extent of operations envisaged, and it may on 
cecasions be desirable to dump many days’ requirements. 
Dumping close behind forward troops in mountain country is 
= slow process and will require numerous carrying parties 
20d much animal transport. Pi 

Careful control of composite dumps must be exercised in 
Gecer to prevent excessive drawing of particular items which 
=2y upset the balanced content of the dump. 


Rations 

142. Normal ration and supply systems should continue in 
Sountainous country whenever the limited communications 
wall permit. It will, however, frequently be necessary to live 
tor long periods on concentrated rations owing to the distance 
tom roadhead at which operations are taking place. _ Supply 


=aits may have to make detail issues on.a large scale and an 


=mple supply of containers should be available for wrapping 
S=ail issues of rations, 
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The factors to be considered when producing rations are :— 

(a) Sufficient energy. It may often be necessary to 

increase the calorific value of the ration to 5,000 
calories a day, owing to the energy expended. 

(6) Minimum weight. 

(c) Minimum bulk. 

(d) Ease of cooking ; this factor will require men to carry 
less fuel and will enable them to obtain more rest 
during the time otherwise spent in preparing meals. 

(e) Possibility of eating without cooking. 

(f) Correct balance of protein, carbohydrates and fats, 
and the inclusion of the necessary proteins, 


148. Every endeavour should be made to operate detach- 
ments of field bakeries and field butcheries as far forward as 
possible in order to ensure regular supplies of fresh meat and 
bread. 


Water 

144, The supply of water presents no greater problem than 
in flatter country ; in some theatres of operations sufficient 
water may be obtainable from wells sunk almost anywhere 
in the valleys or from streams, while in other theatres water 
may be scarce and may have to be brought considerable 
distances before issue. Distribution, however, will always 
be difficult, whether in dry or in well-watered country ; 
beyond roadhead distribution will be made in two or four- 
gallon containers and will require pack transport or carrying 
parties, depending on the difficulties of the ground. 


145. It will be normal to establish a waterpoint at roadhead 
to which water trucks can deliver, and a second waterpoint 
close behind the forward troops to which pack transport or 
carrying parties can deliver, and from which units will draw. 
Where the two-handled four-gallon containers are not avail- 
able, two-gallon containers should be used in preference to the 
four-gallon expendable petrol containers, which are cumber- 
some and difficult to carry. In normal country where water 
trucks or trailers are used to supply forward troops, the bib- 
cocks on the trucks or trailers are suitable for filling small 
containers; at the waterpoints established in mountains 
an alternative means of filling containers quickly must be 
provided. 


19. TRANSPORT 
General 


146. Three means of transport are required in mountain 
operations. Mechanical transport is necessary to carry forward 
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2s far as the road or track system will allow. Loads may then 
Se transferred to animal transport which is able to traverse 
the rough steep mountain tracks. The final slopes on which 
troops are deployed can frequently be negotiated only by 
carrying parties ; these should be composed of personnel from 
tear formations whenever possible. 


147. Animal transport is likely to be limited and troops must 
therefore be prepared to operate on either a pack or MT basis 
©: ona combination of both. The degree to which each method 
of transport will be used will vary considerably and will 
Gepend largely on the type of country and the nature and 
member of available routes. 


148. In mountain country success will often lie with the side 
witch can improvise methods to meet and overcome the 
<Sculties imposed by the nature of the country. It will - 
Sometimes be possible to commandeer the transport: used by 
Coviliens in the area of operations; such transport is likely 
t= be most suited to the conditions of the area. 


Mechanical transport 


149. The mobility of mechanical transport along the roads 
== 5 of value in the early stages of operations to deceive 
t= =nemy as to the strength opposing him. Thrusts can be 
mesa 2t different parts of the front and may constitute a serious 
titeet to enemy communications. Over-reliance on mechanical 
Sasport will tie troops to the roads and make them reluctant 
2 Operate over open country where success will often be 
€2S2 to achieve; animal-pack and man-pack should there- 
Some Se looked upon as a normal type of transport for moun- 
=== Doops. In this connection it is important not to confuse 
@eesc2in troops who are trained and equipped to operate on 
@ peck basis, with normal formations who are operating with 
= S20 scale of mechanical transport along the main routes 
lessee through the valleys and who are not “ mountain 
‘Saeps “ im the true sense of the term. 


158. Driving in mountains will make heavy demands on 
Sp2c= pers; there will be much driving in low gear with 
Se@seqeeat wear on engines. Springs will suffer from rough 
Geeks the friction of rough roads and constant changing 
“Gs wil impose a heavy strain on tyres and this will be 
@$S2r2c=c in hot climates. Efficient maintenance and good 
@2rSaeements for recovery and repair are, therefore, of first 


Weiecle casualties along narrow mountain roads are likely 
@ Se Sieh and the immediate task will be to get them off 
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the road in order to allow traffic to continue uninterrupted. 
Attempts to recover casualties are, on narrow roads, likely to 


-cause dislocation of traffic, and it will sometimes be advisable 


to-close such roads for short periods each day to allow recovery 
vehicles to operate. 

Notes on driving in mountains are given in Appendix A. 
Animal transport 

151, The link between roadhead and the troops will often 


‘be established by pack transport. Animals will always be 


difficult to replace and offer an easy target for enemy ambush 
and air attack; their protection will therefore be of much 
importance. Drivers will be fully employed in leading their 
animals and cannot be counted upon for protective duties ; 
there will normally be only one driver to two animals and 
assistance in adjusting and fitting loads and in helping animals 
over rough country must be given to them. All troops likely 
to operate with pack transport should be trained to give this 


assistance. 


152. Although mules provide the most efficient form of pack 
transport, other animals will be available in some theatres 
of operations. During the Fast African Campaign, 1940-41, 
use was made of camels. A camel load was 350-400 Ib. or 
eight 4-gallon-containers ; camels were used to deliver petrol 
and it was found that losses of petrol on camel pack were 
less than 1 per cent., whereas by mechanical transport over 
the same route they were approximately 20 per cent. The 
principal disadvantage of slow methods of supply of this 
nature is that a quick change of plan is difficult. 

Donkeys will, on occasions, be available locally. If they 
are used, it has been found practicable—and will be of great 
advantage for saving time, e.g. in an advance—to move them 
in lorries until the going necessitates their employmeat in their 
pack role. 


153, Carts are used in many mountain countries and may be 
employed to supplement existing means of transport; a 
cart drawn by two animals will carry the loads of four mules. 
Notes on the use of pack transport and animal transport carts 
are given in Appendix B. 


Carrying parties and porters 
154. Shortage of animals will often lead to much of the 


' transporting of ammunition, supplies, water, cable and other 


equipment being done by carrying parties ; this will impose | 
a considerable physical strain on personnel and will cause 
a serious reduction of fighting troops unless adequate carrying 
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parties can be provided from porters or from troops kept for 
that purpose on the lines of communication. 


155. During an operation in East Africa one quarter of the 
forward troops were employed in carrying ammunition and 
supplies to the forward positions. When special carrying 
parties are not available, forward brigades may organize a 

carrier corps’’ on the scales of one company from each 
battalion, or alternatively battalions may form their own 
carrying parties on a basis of one platoon from each company; 
these carrying parties will be used to carry forward to units 
from brigade dumps. During operations all personnel, 
whatever their normal employment or arm of the service, 
must be prepared, and able, to take part in the all-important 
task of ensuring supplies to forward troops. 


Air 

156. Transport of ammunition and supplies by air will 
relieve the strain imposed on normal means of supply but will 
normally be available only in an emergency. Air transport 
may be of value in supplying stygll detachments operating 
in an independent role in difficulf mountain country. 


Railways 

157. In certain European theatres railway transport exists 
in the valleys; this cas.sometimes be extended by light 
railway tracks. In forward areas when operations have 
become stabilized, light cableways and ropeways may be 
established to carry stores and supplies to inaccessible positions; 
when time is available it may be easier to construct ropeways 
than to build tracks over very broken country. 

The development of a road and track system during static 
periods will permit manceuvre, movement of reserves and 
modification of positions, while construction of cableways and 
ropeways may be of great assistance in the distribution of 
ammunition, supplies and stores to forward positions. 


20. MEDICAL 

First aid 

158. The difficulties of evacuation of, and attention to, 
casualties in mountains are great; it is therefore important 
that all troops operating in mountains shall be thoroughly 
acclimatized and fit for the strenuous work entailed, in order 
that medical sections shall be called upon to deal only with 
cases caused by enemy action. Evacuation of casualties will 
always be a slow and tedious process and a considerable 
time will often elapse before medical personnel can attend 
to casualties in isolated and inaccessible positions. i 
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159. Much suffering and possible loss of life will be avoided 
if all troops have a thorough knowledge of first aid and can 
give temporary treatment to casualties. The strain on 
medical personnel will be reduced and the inevitable delays 
in evacuation will have a less harmful effect on casualties 
when immediate first aid attention can be given. Rapid 
attention to casualties in this way, and the assuring-to them 
of greater comfort, will be of great benefit in sustaining 
morale; detachments should -always be provided with 
first-aid outfits. 


160. The only complaints peculiar to mountain country from 
which troops are likely to suffer are :-— 
(a) Mountain sickness. 
(b) Breathlessness at high altitudes. 
These complaints may occur when troops move up to high 
altitudes} but normally pass off quickly and do not necessitate 
evacuation. 


Evacuation 


161. The evacuation of casualties will demand great powers 
of endurance from medical personnel. Stretcher cases will 
often have to be carried ‘by hand for several hours ; medical 
personnel and stretcher bearers require training to fit them 
for this work, and in particular they should be trained in 
lifting and lowering casualties over rocky ledges and should 
have an elementary knowledge of rock climbing in order 
that they may reach all positions held by forward troops. 
Owing to the long time taken to evacuate a casualty, the 
technical medical knowledge of regimental medical sections 
must be high. 


162. The rate of casualty clearance from mountain country 
will depend on the availability of stretcher bearers. The 
number of stretcher bearers normally available from regi- 
mental resources and from medical units will never be sufficient 
to evacuate casualties during the course of operations ; 
assistance will invariably be needed, and to meet this require- 
ment additional personnel within units should be trained as 
stretcher bearers. Troops employed in rear areas may also 
be required to give assistance and a proportion should be 
trained for this task. 


163. Evacuation by stretcher will often be simplified and 
more easily organized if relay posts are established between 
which particular stretcher bearer parties can work; the 
number of relay posts required will vary with.the nature and 
steepness of the ground as well as with the distances for which 
hand carriage is necessary. 
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164. Every effort should be made to get medical aid forward 
to the troops and in this connection it may be necessary to 
split up medical personnel into smaller detachments. Medical 
equipment, stretchers and blankets may have to be carried 
by animal transport or by man-pack ; approximate load tables 
should therefore be available so that detachments can change 
rapidly from mechanical transport to’ animal- or man-pack, _ 
Medical detachments may be required to operate away from 
their headquarters for several days and, although some 
equipment normally carried may not be required, scales of 
certain drugs and medical comforts may have to be increased. 


Equipment 
165. Special equipment will be required for the carriage of 
casualties ; the most usual types will be :— 

(a) Light-weight stretcher which can be carried either 
by hand or on pack transport, and should be suitable 
for attachment to sledges for use in snow. Casualties 
will often have to be strapped on to stretchers in 
order that they may be carried over rough ground 
and lifted up or lowered down cliffs. 

(6) Litters and travois for carrying casualties with pack 
transport. : 

(c) Cacolets, which enable two casualties to be carried, 
one on each sidé of the animal. 

(d) Riding ponies, mules or donkeys with special saddles. 

(e) Sun covers for use to protect casualties in hot climates, 


21. VETERINARY 


166. Use of animal transport necessitates the provision 
within formations of a veterinary organization which shall be 
responsible for the provision of medicines and for the treat- 
ment and evacuation of animal casualties. Arrangements 
must also be made for the provision of remounts. 


22. ACCOMMODATION 


167. The rigorous climate in many mountain theatres will 
often make it essential to construct semi-permanent hospitals 
and accommodation for troops employed on the lines, of 
communication, particularly during the winter months. 
Animals may not be able to withstand low temperatures, 
and the provision of stabling may be necessary at certain 
times of the year. A heavy rainfall may add to the accommo- 
dation problem by necessitating erection of buildings for stores. 


168. Temporary construction will often be assisted by the 
resources of timber often available in mountain country ; 
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timber will also be required in large quantities as fuel for 
use in heating all types of accommodation in cold weather. 
Forestry companies and detachments are likely to be kept 
fully employed in providing the large quantities of timber 
required for accommodation, for making and repairing 
tracks and for fuel. 


23. ROADS 


169. Roads will require much maintenance, particularly in 
wet weather when sections may become impassable or may 
be washed away. Improvised bridges and culverts, although 
constantly required to allow transport to move forward 
quickly, are unreliable and will often be swept away in a few 
hours by sudden floods after heavy rain. Large numbers 
of troops will be required to maintain roads in usable 
condition. 


170. The rapidity of road construction and repair often 
depends more on the means of transport available than on 
the skill or quantity of the labour employed in quarrying 
stone or in road construction ; work will be greatly assisted 
by provision of mechanical equipment, e.g. compressors, 
rollers, stone-crushers, graders and bulldozers. While engineer 
units will undertake certain more technical tasks and will 
operate mechanical equipment, they will not be able to supply 
all the labour required. 


24. LABOUR 


171. In mountain operations there will never be enough 
men; at every stage men will be required for maintaining 
airfields, for building and repairing roads and tracks, for 
carrying forward ammunition, supplies and stores and for 
evacuating casualties. While the employment of fighting 
troops on some or all of these tasks will often be unavoidable, 
such a course is clearly uneconomical, and labour units 
must be used to the full. 


172. Experience of past campaigns shows that as much as 
one-third of the total strength of the force engaged may be 
required for these duties, In some theatres of war use may 
be made of local civilian labour for work in the rear areas. 


25. CLOTHING AND EQUIPMENT 
Clothing - . 


» 173. Some modifications to normal scales of clothing, neces- 
sary to enable troops to withstand the rigours of the climate 


@ 
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in certain mountain theatres, are described below. Further 
modifications would be required for operations in snow. 

Windproof suits, consisting of blouse and trousers, are 
worn as the outer covering ; although not waterproof, these 
garments are water-resisting. The blouse will only be worn 
in very cold weather owing to its tendency to cause sweating. 
The battledress blouse is replaced by jerseys which are issued _ 
in numbers depending on the degree of cold to be encountered. 
Battledress trousers will be retained and will be worn under 
the wind-proof trousers in cold weather. Good insulation 
and consequent warmth and evaporation of sweat are ensured 
by a string vest worn next to the skin. The layer of air 
produced by the vest is sealed by a neck square; in order 
that the evaporation of sweat may be facilitated, this should 
not be worn during physical exertion. Anklets are apt to 
restrict the blood circulation and are replaced by footless 
stockings or short puttees. A peaked cap is worn instead of 
the forage cap. 


Equipment 

174. Plate 1 shows the normal equipment for mountain troops. 

Web equipment is replaced by the rucksack, which is 
lighter and allows the carriage of more equipment; the 
frame of the rucksack keeps the sack from the man’s back. 
Rucksacks must be fitted individually to each man. A light 
respirator and an ant;gas cape modified to fit over the 
rucksack will be carried when the risk of gas warrants this 
additional load, though this will seldom occur in mountain 
warfare even after the use of gas in other theatres of operations, 

175. In order to reduce the load to be carried by small 
independent detachments, greatcoats and blankets are not 
issued. Each man is provided with a sleeping bag cover 
embodying groundsheet and tropal mattress and the sleeping 
bag itself ; this article can be attached to the rucksack. Each 
section is provided with an eight-man or section tent, which 
can also be carried attached to the rucksack. Primus stoves 
are issued on a scale of two per section tent for cooking, 
drying clothes and warming tents. Plate 2 illustrates the 
carriage of the sleeping bag and section tent; Plate 5 shows 
the tent erected. 3 

176. The Everest Carrier is a type of rucksack frame designed 
to carry a variety of loads ; it will be used largely by carrying 
parties and is the most effective form of man-pack equip- 
ment. Plates 3 and 4 illustrate the carriage of loads on 
the Everest Carrier. Climbing rope and line will also be 
required, while saws and matchets must be issued for opera- 
tions in forests. Climbing irons to assist in climbing trees 
will be useful. 


rh 
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CHAPTER IV.-MOVEMENT IN MOUNTAINOUS 
COUNTRY 


26. CHOICE OF ROUTES 
Long range choice 


177. Mountain country is likely to impose serious delays on 
operations unless all movement of troops away from roads 
is preceded by careful planning and choice of routes. 

Long range choice is done from the map and from air 
reconnaissance, from ground reconnaissance or from a com- 
bination of both. Reconnaissance, particularly of a‘ climb, 
should be done from a distance where most of the country 
is visible. Full use should be made of vantage points, and 
landmarks on the route should be memorized; the latter 
will be of great value when the climb starts, visibility then 
becoming’ severely restricted. 


178. Choice of route will often lie between :— 

(a) Following a valley bottom; the valley is the surest 
way to the col; on the other hand, pathless valleys 
are often obstructed by vegetation and meandering 
streams. _ 

(b) Traversing the side of a hill;. slopes of hills are free 
from bogs, but often make marching difficult and 
tedious where there are rocks and gullies to be 
crossed. : 

(c) Travelling along a watershed or ridge; this may 
involve much marching up and down, but there 
are no gullies and visibility is good. 


179. Although selection of routes will depend upon the type 
of country, it will normally be found that, tactical con- 
siderations permitting, the easiest route is the quickest and 
therefore the best, even if it is not the shortest, especially 
with a large party. Points to note in traversing particular 
features are considered later. 


Short range choice j 
180. The choice of where to step is known as short range 
choice ; the following principles should be observed :— _ 
(a) Unnecessary difficulties and stream crossings which 
involve a jump should be avoided; energy must 

not be wasted. é 
(6) Man-made paths should be followed whenever possible. 
Paths are the choice of the majority and the result 
of experience and are safer uphill than onknown 

short cuts. 
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" (¢) Sheep and deer tracks follow the easiest routes but 
rarely go to the required destination ; they should 
therefore be followed judiciously. 
(d) Altitude is the most valuable possession and, once 
attained, must not be thrown away lightly. « 


Particular features 


181. Rivers.—They show the way to the passes and assist 
in maintaining direction and finding the way. The river bed 
should always be avoided; when it is necessary to cross 
and there is a likelihood of the river running in a gully or 
gorge, the crossing should be made either high or low where 
the river is likely to be shallow, not in its middle course 
where it is likely to be deep. Rivers or streams whose sources 
are in snow-clad mountains or in glaciers are likely to swell 
during the course of the day whenever there is sufficient sun 
to melt the snows. Heavy rain also may lead to very rapid 
rising of streams; they will subside as suddenly at the end 
of the wet spell. 


182. Rock faces and vidges——When approaching rocky 
mountains ridges should normally be chosen in preference 
to rock faces or walls; ridges are :— 

(a) Easier to reconnoitre and to follow. 


(0) More likely to proyide good stopping places and belays 
‘ (rock§ to which a climber can secure himself with his 
climbing rope). 
(c) Less dangerous in respect of falling stones. 
‘(d) Usually clearer of snow, especially in winter, owing 
to the action of wind. 


* 

183. Ridges should be viewed in profile whenever possible 
in order to gain a better idea of their steepness, to note any 
particularly steep sections, and to discover if they are broken 
up into rock pinnacles which may be difficult to climb or 
to circumvent, 

If it is essential to climb a rock face or wall, it is preferable 
to choose a route up the part where the rocks appear to be 
most broken. The rock face should be viewed in profile, 
for easy faces often appear unclimbable when viewed from 
the slope opposite ; foreshortening is responsible fora tendency 
to under-rate a face when looking up at it from the foot. 

New snow on rocks may -assist reconnaissance of a route 


owing to the fact that ledges will be shown up by the snow 
lying on them. 


184. Scree slopes.—Collections of loose stones of varying 
sizes are often found on the sides of mountains, Scree slopes 


46 


should be avoided on the ascent, but they can be used with 
advantage on the descent, sometimes for several hundred 
feet at a time. It is possible to make rapid descents down 
these slopes by stepping down and thereby starting a small 
avalanche of stones with each step. 

Troops should descend scree slopes in extended line in 
order to avoid danger from falling stones; if this is not 
possible, they should keep as close together as possible, one - 
behind the other, Fine'scree will give fast and easy running. 


185. Bogs.—A high rainfall and impervious rocks are 
conditions which may produce bogs on level ground at any 
altitude. They should always be avoided and are dangerous 
to pack transport. 


27. KEEPING DIRECTION 
Map and compass 


186. Routes will be selected as the result of a study of the 
map and of reconnaissance ; before setting out, the principal 
features should be memorized in order that they may be 
mentally checked off as they are reached. Thereafter, keeping 
direction is largely dependent upon careful attention to the 
detail of the surrounding country. <A map is of little value 
to troops in mist or when they are already lost. 


: ‘ 

187. It willrarely be necessary to follow an accurate compass 
course during daylight, attempts to do so making progress 
slow. Itis preferable to use the compass as a guide to general 
direction and it should be impressed upon troops that the 
compass, while giving direction, does not indicate the best 
route. The accuracy of compasses may sometimes be affected — 
by outcrops of magnetic rock, which occur in some mountain 
areas. 

The principal function of the compass will be to allow 
troops to maintain direction when landmarks are obscured 
by darkness or by mist; in mist, parties are likely to circle 
and to lose all sense of direction unless they are provided 
with compasses. ° 


Guides to direction 


188. Swn.—At the equinoxes (March 21st and September 
23rd) the sun is East at 0600 hours and West at 1800 hours ; at 
these times of the year the sun moves approximately 15 degrees 
in each hour. . 

At 0600 hours and 1800 hours on June 22nd the sun is 
more than 20 degrees North of east-and-west, while on 
December 22nd it is the same distance South of east-and-west. 
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In summer the sun stays in the East for much of the morning 
and hurries round to the West during a short period between 
1100 hours and 1300 hours. These times are given as GMT, 
and due allowance must, of course, be made for the time in use - 
locally. 

Direction finding by the sun is difficult unless instruments 
are available. 


189. Stavs.—In the northern hemisphere the Pole Star is 
the most useful guide to direction, while near the equator 
and in the southern hemisphere the Southern Cross will be 
used, 


190. Wind.—In open country wind may be useful, but in 
gullies it is always likely to be variable, The movement of 
clouds will indicate the direction of the wind. Trees lean 
away from the prevailing wind. 


191. Sense of country.—An essential adjunct to all other 
aids. It is never wise to set out across country without 
first getting from the map and absorbing a general picture of 
the drainage system of the country. 


Getting lost 


192. Getting lost is an excellent form of training. Small 
detachments may often get lost and, when this occurs, they 
must remain calm and not walk aimlessly until they are 
exhausted for, by doing so, ¢*trivial error may rapidly become 
fatal. 


193. When a man realizes that he is lost, he should sit down 
in a sheltered spot and consider : 
(a) Can he discover his error by retrospect and a careful 
study of the map ? : 
(0) Can he follow his tracks back to: some known place 
from which he can start again ? 
(c) Can he follow a stream to some habitation ? 
(4) Can he see some unmistakable feature from a nearby 
hill-top ? ; 
In bad weather in very rough country and where streams 
or other features cannot be found, it will normally be wise 
to bivouac at once and to await better conditions before 
attempting to move further, 


28. HILL WALKING 


194. Hill walking is the basis of all movement over moun- 
tainous country ; troops must be trained to move rapidly 
and surely over rough ground and to arrive in fit condition to 
fight. 
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195: Troops should be prepared to cross rivers and streams 
wherever they reach them. If, however, alternative crossings 
exist, it will normally be preferable to select a wide shallow 
part of the river ; where the current is strong, the stiller 
and deeper part may prove easier to cross. When crossing a 
swiftly flowing river the first man should cross roped with 
the rope tied high under his armpits. This rope can then 
be fixed as a handrail. A crossing will also be facilitated if 

- ~geveral men move together and hold on to each other or to a 


pole. 


196. Streams fed from the snow are smallest in the early 
morning and should therefore be crossed at this time, when- 
ever possible. While it will be convenient to remove the 
lower garments when wading across streams waist deep, 
jagged rocks are likely to cause injury to feet unless boots are 


worn. 


197. The principles of hill walking are :— 


(a) Good balance is essential for safety and lessening of 
effort. A surefooted step will not dislodge loose 
stones. 

(b) Pace should be regular and rhythmical with the 
breathing ; it should be as fast as possible, although 
it is important to avoid undue sweating, particularly 
in winter. Uniform effort should be exerted for 
each stride; when the gradient increases, the pace 
should be shortened while on an easier slope it should 
be lengthened. Speed should be increased by taking 
a longer, but not a quicker, stride. ‘ 

(c) Halts should be as infrequent as possible and should 
be by features which give protection from the 
weather rather than by the clock. Halts of less 
than ten minutes give no rest. 

(d) It is important to walk on the flat of the foot and not 
on the toe only; zig-zagging will give a reasonable 

E gradient up which to walk. 

(e) Ona steep slope, leaning-in must be avoided ; the body 
should be held upright and balanced on the feet 
rather than supported by the hands. 

(f) The tendency to move too quickly at the start must 
be checked ; all superfluous clothing should be taken 

off to reduce sweating and to avoid overheating. 
It is therefore wise to remove clothing at the start 
_unti] feeling cold. 
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(g) The descent is best made by running downhill with 
short dancing steps in order to prevent the full 
weight of the body coming with a jar on one leg. 
On steep slopes it will be necessary to put the weight 
on the heels. 


29. ROCK CLIMBING 


198. Although it will be impracticable to train all mountain 
troops to be expert in rock climbing, sufficient instruction 
should be given to enable all ranks to negotiate rocky ground 
which they encounter while moving through mountains. 
While the easiest route will normally be taken, it may some- 
times be necessary to move over short stretches of rock in 
order to get good observation or to effect surprise. Types 
of rock vary greatly even in the same range of mountains ; 
granite is one of the few solid rock substances, most other 
types being loose. 

Notes on rock climbing are given at Appendix C. 

Notes on lifting and lowering loads and casualties are given 
at Appendix D. 


30. WOODCRAFT 


Movement in wooded country 
199, The marking and” recognition of trails.should be 

practised ; methods of marking a trail are :-— 

(a) Blazing trees with an axe. 

(b) Nailing conspicuous objects to trees. 

(c) Bending over saplings. 
(d) Laying of branches or twigs at track junctions on 

tracks which are to be ignored. 

(e) Whitewash or white cloth for night use. 


200. Certain natural aids to direction-finding in woods or 
forests may be useful but should be treated with caution 
unless the trees concerned are separated or in clearings. In 
the northern hemisphere :— 

(a) Ant-hills face south. 
(6) Branches of trees grow longest on the south side. 


(c) Moss grows thickest on the North side. 


ws 


201. Trees offer good facilities for observation; it will be 
necessary to climb the highest trees and practice in climbing 
will be required. The first man may require climbing irons, 


————— TT 
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and if he takes a rope with him, he can draw up a rope ladder 
for other men to climb. If the bole of a tree is too large to be 
encircled by the arms, a loop of rope tied round the tree and 
jerked up whilst climbing is a safeguard. 


Shelter 


202. The uncertain weather, with sudden fogs and mists, may 
hold up movement in mountain country and will often 
necessitate the construction and improvization of shelters for 
troops. Brushwood ig an excellent insulation against the: 
cold but is ineffective against rain ; limbs of spruce aré the: 
most suitable material. Fig 1 shows a type of shelter which. 
can be roofed with a ground-sheet or with spruce limbs: 

. pointing downwards. This type of shelter can be built in 
halves with an open fire between, or in the shape of a tent by 


putting the halves together. 


. 
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Fig 2 shows an emergency shelter made by felling a spruce 
tree 5 ft from the ground and thickening the side walls by 
limbing the upper and lower sides of the felled trunk. 


203. Beds can be made by planting the tops of fir trees in the 
ground like the bristles of a brush or by staking out a frame 
and covering it with limbs. “ 


Fires 

204. Although the smoke of fires is very visible by day, small 
scattered fires lit under trees will be almost invisible by night. 
During wet weather it will be difficult to obtain fuel and it 


will be advisable for troops to carry dry twigs or other means 
of starting fires; the easiest way to start a fire is :— 


(a) Cut away the undergrowth to the ground level and 
construct a fireplace of stones or green wood. 

(b) Use bark of live birch trees or dry sticks of dead wood 
feathered with a knife and piled pyramidically ; 
sticks and logs can then be added in increasing sizes. 


Axemanship 
205. Troops should be able to fell trees in order to construct 

obstacles and shelters and make clearings; the use of axe 
and saw requires practice. The following method of felling 
trees should be adopted :— 

(a) Make the first saw cut on the side of the tree to which 

it is to fall. : 
(6) Axe out a notch on this side, 


4 
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(c) Saw through the tree one or two inches above the 
first cut from the opposite side until the tree falls. 

(d) If the lean of the tree or the wind i8 against the 
direction in which the tree is required to fall, it may 
be necessary to wedge the second cut or to pull on 
a rope attached high up in the tree. ‘ 


CHAPTER V.—TRAINING 


31. SCOPE OF TRAINING 
Requirements 


206. Mountain warfare will involve the use of large numbers 
of patrels and small independent detachments ; the climate 
is often rigorous and movement over mountainous country 
is exhausting. Much preliminary training is required before 
troops can achieve the self-reliance and powers of endurance 
demanded by operations in mountains; in this, section 
and platoon training will assume great importance. 


207. The provision of ammunition and supplies will often 
depend upon the efficiency and good condition of pack trans-— 
port, and if troops are to operate successfully on a pack basis, 
they must be given training in its use. Instruction should 
aim at teaching the capabilities of animals moving over rough 
ground, their requirements of watering and feeding, and a 
general knowledge of animal management ; these factors 
will often influence the choice of route and the length of 
march. All troops should be able to make up loads, to load 
the animals before a move, and to keep loads adjusted. 


Exercises 


208. Troops must be accustomed to the cumulative effect of 
many nights spent out in mountains, and exercises should 
be carried out with this object in view and should not be less 
than four days in duration. It is only after 48 hours that 
sleep becomes essential, and on short exercises it is possible 
for troops to “ rough it’, knowing full well that they have 
only a short time before they will be back in the comforts 
of camp or billets. 


209. Field training for section and platoon commanders 
should be given prominence during the collective training 
period and it is undoubtedly the most important phase of unit 
training. Nevertheless long exercises should not be embarked 
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upon before all ranks are thoroughly fit and have carried out 
_.shorter exercises to enable them to understand the many - 
lessons brought out during the individual training period. 


210. Exercises should be designed to cover the following 

_ points :— 

(2) To give confidence to all ranks in their ability to 
live and move in the mountains in all types of 


weather. Rock climbing is excellent training for 
nerve and self-reliance. 


(5) To give experience in the selection of routes and in 
keeping direction by night or by day; compass 
Jmarches by night and the use of traverse cards 

should be practised. ; < 

(c) To develop a sense of personal responsibility in all 
ranks, to teach them to observe and how to find and 
send back information. 

(4) To give experience in camping and cooking and to 
teach troops how to look after themselves. 

(e) To give confidence in the equipment with which troops 
are issued. 

(f) To teach the necessity for care and maintenance of this 
equipment and that losses will cause casualties and 
cannot be tolerated. Slightly damaged equipment 
quickly becomes useless if repair is delayed. 

(g) To train personnel in carrying heavy loads. 

| 


- 32. MAP READING. 
General - | 


211. The study of a map will facilitate the choice of the best 
routes for movement and will give a forecast of the time which 
will be required for the move. It must be appreciated that 
mountain paths are rarely given sufficient prominence on 
maps, and they are likely to be confused with local 
administrative boundaries. 


212. Foreign maps have certain peculiarities which may 
sometimes make their use confusing ; a study of such maps 
is important in order that troops may be capable of using 
them effectively in the field. Large numbers of conventional 
Signs are often used, and the amount of detail included in a 
map may require the use of a magnifying glass. Maps will 
not always be gridded and map references may be given by 
longitude and latitude; where a grid exists, it may depend 
on longitude and latitude or it may be overprinted and 
arbitrary. The origin of longitude should be checked ; it 


54 


is not always the meridian passing through Greenwich. The 
circle is sometimes divided into grades instead of degrees, 
a right angle containing 100 grades. Examples of foreign 
maps are given in Plates 9-12. ~ 


213. Training is required under varying conditions of light 
and weather in :—~ 
(a). Judging angles of slopes. 
(b) Estimating the time to cover distances between 
different points. 
(c) Judging distances (in miles and kilometres). 
(d) Identifying features on the ground and finding them 
on the map; all troops should be able to give their 
position on the map at any time. 
(e) Identifying features on the map and finding them on 
the ground. 


Scale ‘ 


214. Troops should learn to appreciate the scale of maps and 
to know at a glance the size of the area covered by a map of 
any particular scale. The commonest error in reading foreign 
maps comes from failure to read and understand’ the scale-; 
scales are normally metric and troops should be taught to 
think in terms of metres. 


215. Training must be given in converting distances toa time 
scale; plans will depend upon this time scale, which will 
depend upon the accidents of the ground and will vary for 
every district. Estimates of time required to move over 
short or long distances should form a normal part of training. 

Normal scales of foreign maps are :— 

1/100,000 or approximately 1-6 miles to the inch. 
1/50,000 or approximately -8 mile to the inch. 
1/200,000 or approximately 3-2 miles to the inch. 


Slopes 

216. The steepness of slopes is an important consideration 
and can be calculated from the map. An approximate 
figure for the angle of slope in degrees is given by :— 

Difference in height x 60 (or, more accurately 57:3). 
Map distance in same units as height. 

A figure of this nature is, however, of little use unless troops 
are familiar with the appearance of different angles of slope 
and know how easy or difficult they are to climb. The angles 
of various slopes which troops know well should be calcu- 
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lated; by using these as a standard for comparison troops 
may be trained to appreciate the steepness of country from 
astudy of the map. If the angle exceeds 30 degrees a certain 
amount of scrambling, or use of hands, may be expected. 


Relief 


217. Layer tints are seldom used on foreign maps to indicate 
mountains and few districts have been surveyed sufficiently 
carefully for accurate contours to be shown. Mountains will 
be most frequently represented by form lines, hachures and 
hill shading and by occasional spot heights :— 


(a) Form lines are approximate contours not instru- 
mentally surveyed but sketched or interpolated. 
While giving a general indication of the shape, 
height and steepness of mountains, they cannot be 
trusted in detail. 
(6) Hachures give a quick indication of mountain forms, 
but 
i, do not differentiate sufficiently between various 
slopes; very steep slopes cannot be shown 
proportionately heavy without obscuring all 
other detail. : 
ii. slight folds in the ground, if shown at all, are 
exaggerated. : 
iii, do not show wflich way the ground is sloping. 
A clear picture of the ground is most difficult 
. to obtain and depends upon the existence of 
sufficient streams and watercourses to indicate 
valleys and nullahs. 
(c) Hill shading is an approximate method with much 
the same defects as hachures; if well done, it 
: provides a good relief effect. 


: 33. OBSERVATION 

: General 

_ 218. Mountain troops must develop keen powers of observa- 

_tion and alertness of mind; these qualities can be developed 

only by considerable training. When moving in mountains 

_ there will be a tendency to look only at the ground in front 

_ of the feet or at the back of the man in front. This tendency 
must be’ discouraged and the troops should be taught that 
their natural powers of observation must be trained to reach 
the standard of stalkers. 


219, Observation must be followed up by reasoned deduc- 
tions, for only in this way will full use of observation be made. 
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Valuable information may be gained by noting the movements 
of birds:and animals. Enemy positions may be exposed as a 
result of animals being startled and careful note should be 
made of the direction of their movement. 


220. The telescope gives a much greater magnification than 
can be obtained with binoculars, but the field of view is much 
reduced. Observation by telescope is tiring and some train- 
ing is necessary before it can be used to advantage ; training 
should teach :— 

(2) Quick alignment. 

(6) How to hold the instrument steady in all positions. 
i. Use of stick to steady. 
ii. Hold to full extent of arm. 

(c) Methodical search of countryside. 


Demonstrations 


221. The ease of concealment in broken country can best be 
taught by demonstration. A demonstration should show the 
effect on concealment of different backgrounds—rocks, 
heather, woods. While developing powers of observation, 
instruction of this type will assist troops in ‘selecting routes 
over which they may move unobserved. 


222. The noise of fire is magnified in mountainous country, 
particularly in the valleys, and the location of fire is almost 
impossible. It is important to concentrate on the noise of 
the explosion and not on the echo or the crack of the bullet. 
It will more often be possible to observe the firer by the smoke 
of the weapon or by his movements than by the sound of 
his weapon. Practice can be given only by means of demon- 
strations, which are interesting and easy to stage; in order 
to emphasize the distance which any sound will travel, it will 
be profitable to include shouting, whistles, cutting of wood 
and similar noises in these demonstrations. 


34. MARKSMANSHIP 
Conditions 


223. The difficulty of ammunition supply in mountains 


. increases the importance of marksmanship. Fire must be 


carefully controlled, and ineffective fire at excessive ranges 
avoided. Conditions in mountains will often make marks- 
manship inaccurate, owing to :— 

(a) Difficulty of judging distances. 

(6) Uneven positions for firer. 

(c) Difficult angles to shoot up and down. 

(d) Indifferent light, particularly in forests. 
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(e) Troops will often be tired after a long cliimb—often 
the time when accurate marksmanship is most 
needed. 

(f) Targets will be liable to present themselves suddenly 
and time to take aim will often be short. 


Practices 


224, While the open range will be required for preliminary 
training, more advanced training should be carried out in 
mountains ; the following practices are suitable and should 
be carried out under varying conditions of weather and light, 
and in particular at dawn and dusk when the light is poor :— 


(2) Firing rifle from the hip or shot-gun position—short 
courses of about 300 yards up and down hill and 
along gullies, preferably where there are rocks and 
woods. The firer moves individually along a given 
line, and targets are brought suddenly into view or 
moved out from cover on pulleys worked by 
an instructor. Targets should not be more than 
40 yards from the firer. 

(b) Machine carbines—practices similar to (a) above. 
Firers should be taught to fire short bursts in order 
to save ammunition. Targets which are initially 
out of range should be included, thus giving practice 
to the firer in stalking and concealed movement. 

(c) Sniping—courses should be designed to make the 
firer take on his target from uncomfortable positions 
on uneven ground and should entail movement and 
stalking. Targets should be sited well above and 
also below the firer; moving targets should be 
included and practice should be given to snipers 
firing from trees. 


(zd) Grenades—distance judging is difficult and much ~ 


practice is required. Courses should practise men 
in throwing up and down hill, across: gullies and 
between and over trees; stalking should also be 
included. 


: _ 35. PHYSICAL TRAINING 


: 225. Assault courses are of great value in the training of 
_ mountain troops ; they should be sited in hilly country, but, 
if this is not practicable, full use should be made of quarries 
and other natural obstacles. They should be designed with 
the primary object of teaching balance and should end with a 
stiff climb after which troops should engage targets carefully 
concealed, calling for alertness and powers of observation. 


aE 
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| 226. Movement in mountains entails the use of muscles 
which are not normally employed. These muscles should 
be developed and kept in trim ; certain exercises will achieve 
this object and should be carried out, when circumstances 
permit, in the open air'and with bare feet. (See Appendix E.) 
i 
| 


36. COOKING, 


927. Difficulties of transport will often preclude the use of 

normal methods of unit cooking; every man must therefore 

| be capable of cooking for himself on a wood fire or Primus 

| stove. Troops will require considerable practice in cooking 

\ for themselves if they are to obtain full value from their 

1 f rations, While cooking offers great scope for individual 

ingenuity, men should be encouraged to prepare simple meals 

j and not to waste fuel and time on elaborate cooking; the 
time will often be better spent in resting. 


228. The Primus stove will be the principal means of cooking ; 
ay the comfort of troops will depend very largely upon the 
bt efficiency of their stoves and the way in which they maintain 
them. Various parts of the apparatus are easy to lose; the 
greatest care must be taken to ensure that they are complete 
and in good order. Stoves should be cared for and cleaned 
as thoroughly as weapons, and should be tested before being 
taken out for use by detachments. 


299, A stove which is not working correctly is dangerous’ 
when used inatent. Carbon monoxide gas may be generated 
and casualties caused ; asa precaution, tents should never be 
closed completely while the stove is burning; nor should a 
stove be left burning while all, the occupants are sleeping. 
Instructions for operating Primus stoves are given in hand- 
books and pamphlets on equipment. 


37. KNOTS AND LASHINGS 
230. Uses of rope and lash line :— 
(a) As an aid to rock climbing. 
(b) As an aid to crossing glaciers. 
(c) Handrails over steep and difficult ground. 
(d) Lifting and lowering loads over steep ground. 
(e) Tying loads on pack animals. 
(f) Securing and strengthening tent poles. 
(g) Woodcraft. 


231. It may be assumed that the strength of all types of 
cordage, with the exception of coir, is equal to C? cwt, where 


s 
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C is the circumference of the rope in inches. This figure may 
be increased for good cordage in sound condition up to a 
maximum of 2 C? cwt for “ special’? quality manila rope in 
first class condition. The safe load on coir may be taken as 


- cwt. When taken round any sharp bend or when tied 
in a knot the strength of cordage is reduced by about one-third. 


232. Types of knots, lashings and splices most commonly 
used in mountains are given at Appendix F. 


APPENDIX A 


NOTES ON DRIVING IN MOUNTAINS 
1. Vehicles ‘should not be overloaded. 


2. With the exception of artillery, trailers should be 
avoided. Broken-down vehicles must not be towed. 


3, Brakes should be tested before starting any journey. 


4. When going up or confing down inclines increase intervals, 
and on no account close up. 


5. Never change gears on a hill, When going uphill 
change into the required gear before starting the climb. 
Don’t race the engine. Before starting downhill stop to 
change down into the gear which would be needed for coming 
up the hill. 


6. When going uphill take corners slowly. If the column 
gets ahead, don’t race after it ; catch up when it has halted 
on a flat road. 


7. When going downhill, never shut off the engine, or 
disengage the clutch. , 


8. When the ascent is a long one, even. though the gradient 
is slight, increase the number of halts in order to cool the 
engine and avoid over-working it. 


9. On especially steep slopes—both when going uphill 
end downhill, post traffic controls who will call out to every 
driver the gear required and the distance between vehicles 
which has been ordered by the unit commander. 


10. When traffic is travelling both ways, vehicles going 
wphill have the right of way over those going downhill. 
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11. Never brake suddenly. When the “Halt” sign is 
given, stop gradually. 

12. Should brakes fail going downhill or the vehicle get 
out of control for any other reason, drive it gradually at an 

“acute angle into the mountain side of the road. 

13. Before starting off, whenever map-reading or previous 
reconnaissance will permit, all drivers should be given a 
description of the road, with particular reference to the hills 
to be negotiated. 


: APPENDIX B 


NOTES ON HORSE AND MULE PACK 
TRANSPORT 


(Extracted from Manual of Horsemastership, and R.ILA.S.C. 
Training, Volume IIT) 


1. GENERAL PRINCIPLES 
1. Pack transport requires the most unremitting care and 
closest supervision in order to maintain it in a high state 
| of efficiency. Only by close study and constant practice | 
! can efficiency be obtained, and continual supervision is 
nécessary if pack convoys are to be employed with any degree 
of success. 
Supervision is particularly required :-— 

: (a) During loading. 
} (b) During the march. 
fs (c) At rest, on the conclusion of the march. 

The early detection of a: defect will often prevent con- 


i sequences which might otherwise result in a serious injury. 
i ‘Injuries to pack animals are mainly due to :— 

(a) Badly fitting saddles. 
. (b) Wrongly adjusted loads. ; 
| (c) Loads being allowed to remain on the animal for too 
long a period. 


——_——— 


2. Constant training is necessary in packing and loading 
loads for pack transport and adjusting them so as to ensure 
security under all conditions of movement ; the fitting of the 
saddles is the responsibility of the drivers, and the tying up 


6t 
of loads and loading on to the animals is the responsibility 
of the unit. 
The essential principles of packing are that the load :— 


(a) Should be as compact as possible. 
(b) Should not exceed the maximum weight. 


- (c) Should be roped or secured as tightly as possible so 
that, when hung on the saddle, it does not touch 
the animal and does not rattle. 


38. Loading principles.—The methods of loading and 
securing pack loads vary with the loads themselves and the 
class of transport employed, but they are all governed by 
three essential principles :— 

(a) Balance. > 
(b) Stability. : 
(c) Pressure. “4 


4. Balance.—tThe correct balance of loads is of paramount 
importance, and equality of size of the two packs on one 
animal is as important as equality of weight. For instance, 
if a box of ammunition is put on one side of a mule and a 
toll of blankets on the other, the centre of gravity of the 
blankets being farther from the animal than that of the 
ammunition, the larger load will sag and pull the saddle over 
to one side. For short journeys this difficulty can be sur- 
mounted by placing the bulky load higher on the saddle. 


5. The stability of the load must be assured by adjusting 
it at the right height on the saddle and keeping it in its place 
with the surcingle. If too high, the load will rock and cause 
galling, while, if too low, it will press on the weaker part of 
the ribs and will interfere with the animal’s breathing. 

An unsteady load will :— 


(a) Tire the animal. 
(b) Cause galls, even with good saddlery. 
(c) Loosen up knots, even if well tied. 


Lashing must be taut and only sound knots should be 
used; the motion of the animal strains both continually. 
Besides being held up in their place, loads must be held down 
so that a knock on one side cannot lift them off. Loading 
loosens girths and loose girths are a common cause of galls. 
The inspection of girths for correct tightness can only be 
carried out after the load is in position. 

Projecting parts of loads must be so fitted as to avoid 
injury to the animal, e.g. tent poles should be packed so that 
the pointed ends and greater part of their length are behind 
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the saddle, -in order to prevent them from touching the 
animal’s head or neck. No portion of a load should touch 
the animal, and if it extends in front of or behind the saddle, 
it must be well clear of the shoulders and hips. 


6. Pressure must be properly distributed over the weight- 
bearing surface of the back or galls will result ; this distribu- 
tion is effected by the saddle. With hard, lumpy loads, care 
is needed to prevent a sharp corner pressing on the panel, 

_as even through good stuffing this will cause a gall. The same 
may also happen if the girth buckles are fitted too high up 
the panels where the full weight of the load will press them in. 

The weight must not be hung low on the panel where the 
ribs are springy and but lightly covered with muscle. The 
aim is to get the centre of the load on the centre of the panel 
or just above it, so that the muscles covering the ribs can 
carry the load ; it must not be so high as to cause the load 
to rock with the gait of the animal. Neither the centre line 
of the back nor the loins should have any pressure imposed 
upon them. 


7. Normal load of pack mule or pony = 160 lb exclusive 
of unexpended rations and gear. 


i 


2. FASTENING OF LOADS 


8. Loads may be fixed to the pack saddles in a variety of 
ways—by ropes or nets, or in panniers, or various forms of 
improvized holders. The ideal way to fix a load to the saddle 
is by roping, for panniers and holders add to the weight and 
nets allow loads to shift. The surcingle is only to steady 
the load. ey 


9. Ropes.—Two pairs of baggage ropes are issued with 
each pack saddle. One pair of ropes consists of two ropes, 
13 ft 6 inches long, connected by a leather strap, 18 inches 
long, each rope ending with a loop covered with leather ; 
a pair weigh 2 lb 8 oz. Attached to the ropes are’ two rings, 
one with which to hang the load on to the saddle, the other 
with which to secure the loading ring. 

Ropes always stretch, more especially when drying, and must 
always be drawn as tight as possible, and at each halt all 
loads must be inspected for loose ropes. 


10. Knots.—On active service, loads should be capable. of 
rapid and simple adjustment under adverse conditions. As 
far as possible, only knots which can be undone with one pull 
of the rope should be used. 

Anything which has to be lashed in two directions should be 
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made fast independently in one direction before being lashed 
in the other direction. If this is not done, any slackness in 
one direction‘will affect the other. 

A knowledge of knots is invaluable. 

The piling up of knots is forbidden; it should always be 
remembered that the load has to be off-loaded. - 


11. Methods of lashing loads.—Loads must be so roped 
that every opportunity may be taken of short halts for off- 
loading. From this principle. there must be no deviation. 
The baggage ropes have been so designed that the majority 
of military loads can be roped, then hung on the saddle and 
secured by a surcingle. Those loads which cannot be so 
roped are lashed to the saddle. 


3. MARCH DISCIPLINE 


12. Mule pack transport can traverse practically any type 
of country (except heavy bush and swamp). Careful recon- 
naissance of the route is, however, necessary. As a general 
tule, it is preferable to move mules at a steady pace, with 
few halts, than to attempt to hurry them. The daily march 
should not normally exceed 8-9 hours ; in mountain country 
the number of hours animals will be kept under load will 
often be a more important factor than the distance to be 
covered. 


13. Halts.—A short halt ¢o adjust loads and to allow 
animals to stale should be made half-an-hour after starting. 
Thereafter normal routine halts should be given. Animals 
should be halted to offload, water and feed after 3 hours’ 
march; this halt should be of about one hour whenever 
possible. ‘ 

At all halts loads should be inspected before the drivers are 
allowed to stand easy. Animals should be stood with their 
heads to the centre of the road. 

If the mules graze, care must be taken that they do not 
work their saddles forward in doing so. 

Every opportunity should be taken to off-load and rest 
the mules. 5 

14. Faulty loads.—Where a load becomes displaced, 
the driver should choose a suitable place and pull up to one 
side without checking the unit; the other driver of the pair 
should also pull up and assist. 


15. The following are the paces for 


(a) Mule or pony cart ... ... 2 miles per hour, 
(b) Pack mule or pony ... bho} Mens: 
(c) Pack donkeys Ken wa AG a Pr 


(d) Camel... ne a aie 5 Fike 3; 
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4. PACKING AND LOADING A.T. CARTS 


16. The correct adjustment of the load over the axle, and 
on- each side of it, requires careful attention. 

Heavier and more solid articles will be placed on the floor 
of the cart, lighter and softer loads on top. 

In the case of bulky loads, a convenient. place must be left 
for the driver to sit on and to drive from ; when loads are 
compact and do not rise above the top of the raves, the driving 
seat will be used. 

When the driving seat is not in use, it will be secured on 
the inside of the cart to the front and centre stanchions of 
the near rave. 


17. For a journey on a level road, the weight must be 
distributed slightly in excess to the rear, so that when the 
driver mounts, a true balance will be maintained. 

The test for a well-loaded cart for a level journey is that 
when the mules are hooked in, and the driver is in position, it 
should be possible to lift the curricle bar Clear off the seat of 
the saddle swivels by lifting the end of the pole with one 
finger. 

For stages which are mainly uphill, the weight should be 
more to the front, and for a downhill journey more to the 
rear. No part of the load will hang over the raves so as to 
touch a wheel. 

18, When the load has been adjusted with regard to the 
journey to be performed, it will be carefully secured with the 
loading rope so that it will not shift in transit. 

When loading long, pointed articles, such as tent poles, the 
points will be to the front, high and well clear of the animals’ 
backs. é 

Metal articles, such as buckets and tins, must be securely 
fastened so as not to rattle and frighten the animals. 


19. During loading, the driver’s place is at his animals’ 
heads. He will not assist in loading. 
20. A tarpaulin is required for each cart to protect the load. 


APPENDIX C 
NOTES ON ROCK CLIMBING 
1. CLIMBING WITHOUT ROPE 
1. Selection of holds 


(a) The first essential is to ensure that hand- and foot-holds 
are firm before the full weight of the body is put upon them, 
When necessary loose stones should be cleared away before a 
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hold is used; care must however be exercised before dis- 
lodging stones or rock which may endanger men below. If the 
leading climber finds a loose rock near a hold but which 
need not be touched, he should warn the next man and tell 
him to pass the warning down. A doubtful hold should 
never be risked; although it may bear the leader, those 
following behind will have a natural tendency to use the same 
hold, and it may give way under them. 

(b) The most convenient holds should always be selected. 
They should not be too far apart and should not necessitate 
awkward changes of direction which are liable to upset 
Balance. Hand-holds should be level with the chest when 
ever possible. 

(c) Earth and grass should be avoided. 


(2) The man in front should always-be watched to see which 
holds he uses; this will save time and will prepare those 
following for their next move. 


2. Balance 


(a) The weight should be distributed as evenly as possible. 

(@) It is important to concentrate on standing upright and 
sot to lean into the slope. The weight of the body should 
Ge supported on the foot-holds, the hands being used for 
steadying purposes only. A hand-hold should, however, 
Ge available to hold the weight should the foot-hold.give way. 
(c) When the hands are required to help in hauling the body 
steep slopes, the weight should never at any one moment 
Ge dependent on the hands alone with the legs dangling. 
(d) The knees should not be used. 


3. Rhythm 

(2) Climbing should be carried out at an even pace, the 
ovement of the feet and the breathing being rhythmical. 
(6) Scrambling for a hold should be avoided. After each 
p a careful study is necessary in order to determine 
e next holds for hands and feet ; no move should be made 
til these holds have been chosen. 


(c) When future progress is doubtful it will be preferable to 
end and to make another attempt. 


4, Descent 
(a) No attempt should be made to carry out a climb unless 
descent appears equally practicable. ; 


(6) The climber should face outwards though it may be 
essary to face sideways or inwards when the rock is very 
p. 

(c) The climber should stand erect and not sit down. 
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2. CLIMBING WITH ROPE : 


5. The use of climbing rope will be necessary only where 
rocks are very steep and exposed or where the holds are 
scarce; although constituting a great safety factor, it will 
inevitably delay progress. While roping will normally be 
impracticable for large military bodies, it will often be essential 
for OP parties and small reconnaissance detachments.. Certain 
troops may require the assistance of ropes in order to climb 
very steep rock and to fix ropes to help troops following 
and to enable them to climb without roping up. Rope hand- 
rails are fixed to the rock face by means of pitons (iron spikes) 
driven into cracks in rocks and karabiners (metal rings with 
spring clips); the pitons are driven in by. special piton 
hammers, 


6. The number on a rope will seldom exceed four owing to 
the delay imposed by a greater number. The space between 
climbers will depend upon the difficulty of the climb and the 
length of sections of rock which have to be climbed without 
a break owing to lack of stopping places. —The men on either 
end of the rope should be tied with a single bowline, and the 
remainder with a bowline on a bight. The procedure to be 
adopted is outlined in the following paragraphs :— 


7. Steep rock 


(a) The leader starts with the rope trailing behind and 
below him and will move up as far as the length of rope 
between him and the second man will allow ; before coming 
to the end of this length, the leader must find a good stopping 
place from which he can belay the next man up. It is thus 
important to make an estimate of the distances between 
stopping places (such distances being known as ‘' pitches ’’) 
in order that there may be sufficient rope between each member 
of the roped party. The second man pays out the rope steadily 
for the leader, making sure that it does not catch on any 
projection ; he should also warn the leader when the rope is 
running out. 


(b) On reaching the stopping place the leader should take 
a loop in the rope immediately below him and tie the loor 
with an overhand knot, the knot including the rope going tc 
his waist and the rope leading down to the second man 
The leader then ties or belays himself to the rock face by 
placing this loop round a projecting rock which he will have 
previously tested for firmness. The leader should then pul 
in any slack rope between him and the second man, and. 
when the rope is taut, take a firm stand, placing the rope leading 
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down under his shoulder from front to back, up across his 
back and over his other shoulder from back to front, the taut 
end held in one hand and the loose end in the other. 


(c) On receiving word from the leader, the second man 
begins to climb, the rope being taken in by the leader, who 
should take the strain evenly. by both hands and shoulders ; 
the leader should never pull on the rope as this will tend to 
upset the climber’s balance. 


(zd) When the second man reaches the leader, he will repeat 
this procedure with the man below him, while the leader, 
having untied his belay, moves up again to the next stopping 
place. In view of the fact that the leader's rope must be 
watched by the second man, it may be necessary for the 
leader to go on before the third man is brought up to the 
second man’s position. 


8. Easier rock 


If reasonably proficient, all members of the roped party 
may move up together. In such cases it is essential that each 
man keeps a close watch on the men immediately above and 
below him and the second man must always be prepared to 
belay the leader should he require it. 

Each man, other than che leader, should carry a loop of 
rope in his hand to prevent there being any loose rope between 
him and the man above him and to allow for differences in 
speed which will vary with the difficulties encountered. 

Loose rope between climbers is dangerous because :— 


(a) It may allow a man to fall some distance before being 
held by the rope, thereby increasing the strain on 
the rope and possibly causing it to snap. 


(b) The rope may catch on projections. 
(c) The rope may dislodge loose stones. 


The leader must move at uniform speed and should not 
increase the speed after negotiating a difficult pitch which the 
second man may still be climbing. 


9. Descent 


The foregoing principles will apply ; the leader will come 
down last. If the rock is very steep, descent may be assisted 
by letting the body down on a double rope or line, the centre 


* of the rope being placed round’a firm belay. This is known as 


“roping down.” 


\ 
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APPENDIX D 


NOTES ON LIFTING AND LOWERING LOADS 
: AND CASUALTIES 


1. LOADS 


1. Loaded animals will be unable to move over steep sections 
of rock or grass and, where deviations are not available, it 
will be necessary to improvize quick and easy methdds of 
hauling up of letting down loads; however rapid improviza- 
tion of this kind may be, it will inevitably cause some delay 
and should be resorted to only when essential. 


2. Single rope method—suitable for light loads only. 


(2) The load is fixed in the middle of the rope. 

(0) The upper end of the rope is hauled in or paid out, 
while the lower end is used to keep the load away 
from the rock face and thus prevent it from catching 
or being damaged. 

(c) Loads should be attached to the rope in two places 
to prevent them swinging. 


3. Sheer-legs method—essential for lifting heavy loads up 
a cliff face, but a slower process than para 2. (See Plate 6.) 

(2) A taut rope, fixed at the top and bottom of the cliff, 
is used as a guide rope on which to slide the load. 

(6) The rope is held above the level of the cliff top by 
means of sheer-legs, in order to get the load more 
easily over the edge of the cliff. The sheer-legs may 
be improvized from branches of trees or from two 
rifles or sticks, lashed together at the top. 

(c) The feet of the sheer-legs should be wedged firmly 
near the edge of the cliff and the whole should be 
leant backwards while the rope is being fixed at 
either end. The rope can then be tightened by 
forcing the top of the sheer-legs forward and over 
the cliff edge.. , 

(4) The end of a second rope is attached to the load, 
which is held to the fixed rope by karabiners or 
by rope loops. The load can then be raised or lowered. 


2. CASUALTIES 


4. Methods of raising or lowering casualties are also re- 
quired. While the use of special stretchers, in which casualties 
can be securely fastened, will enable them to be raised by the 
sheer-legs method, improvized means are required for use 
when stretchers are not available, 
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5. Treble bowline method—unsuitable for an unconscious 
man, or for a man with injured arms—see Plate 7. 

(a) A treble bowline knot is tied at the end of a rope and 
the casualty is placed in the three loops formed by 
the knot, two loops being round the legs and the 
third loop over the shoulders, and thereby securely 
harnessed. » 

(0) The casualty is then lowered or raised, while a second 
man, also held from above on a rope, climbs beside 
him and keeps him clear of rocks and ledges. 

(c) One man stands at the top of the cliff and has the task 
of passing the directions given by the man assisting 
the casualty to the men holding the ropes. is 


6. Pole and sleeping-bag method—sce Plate 8. 

(a) The casualty is placed in one part of a sleeping-bag, 
with a small hole cut at the foot of the bag. ; 

(b) A pole (8-10 ft long) is then passed through the sleeping 
bag, the normal opening and the hole at the foot 
being used; the pole should then lie on top, and 
down the centre, of the body of the casualty. 

(c) A rope is fixed to the head-end of the pole with a 
clove hitch and is then used to lash up the casualty. 
The lashing is finished at the foot-end of the pole by 
more clove hitches,eof which the last should be near 
the end of the pole, , 


(2) A second rope is then fixed to the head-end of the pole, 
below the original clove-hitch, and the two short ends 
of rope are tied together. Several clove-hitches are 
put on the head-end of the pole, the last being near 
the end of the pole. 

(e) The casualty is lowered or raised by the head-end 

rope, the foot-end rope being used to hold him away 

from the rock. If necessary (e.g. for abdominal 
wounds), the pole may be lowered or raised 
horizontally by ropes at either end and held away 
from the rock by a rope attached to the centre. 
When tied in this manner, the casualty can be 
carried easily over rough ground, the pole being 
supported by two men on their shoulders. 
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APPENDIX E 


PHYSICAL TRAINING EXERCISES FOR 
MOUNTAIN TROOPS 


1. Balance.—Hands on hips, feet parallel and six inches 
apart. Bend knees forward over toes, keeping “trunk 
upright ; then return to original position, This exercise is to 
be done slowly ; heels must be kept on the ground but the 
weight should be on the fore part of the foot. 


g . 

“2. Rock climbing.—Arms and hands extended in front 

at shoulder level. Finger and thumb tips of opposite hands 

together. Balls of hands just apart. Exert opposing pressure 
slowly on finger tips and relax slowly. 


3. General balance.—Arms extended sideways, palms 
down. Rise on to toes slowly and then lower heels slowly 
again. Raise left leg slowly to the front as high as possible 
and with the toe pointed. Swing leg slowly down and out 
to side (body remaining upright), keeping motion continuous 
and toe pointed. Pause momentarily at side; then swing 
leg down and out to rear sinking on right knee until body and 
left leg are in straight line and almost parallel to the ground 
and poised over bent right knee, left toe pointed to rear (‘‘ fly- 
ing position ’’), Then rise slowly on right leg allowing left foot 
to come to ground beside right. Lower arms to side and stand 
upright. Repeat the exercise, but raise the right leg instead 
of the left leg. 


4, Balance.—Feet parallel and six inches apart; arms 
hanging loosely at sides, just in front of seam of trousers. 
Bend sideways to touch left ankle with left hand; knees 
must be bent but body must not lean forward. In this 
position shift whole weight of the body to the left foot and 
raise the right foot from the ground, straightening the right 
leg out sideways and keeping the toe pointed. Lower right 
leg, stand upright and repeat with other hand and leg. 


5. Balance.—Feet parallel and about six inches apart ; 
arms held out in front shoulder high, palms of hands facing 
inwards. Sink rapidly into a deep crouch with knees touching 
the chest and without pausing rise again to full height. Heels 
on ground throughout, but with the weight of the body on 
the fore part of the feet. 


6. Rock climbiag.—Interlock the fingers of both 
hands and hold them chin high with knuckles uppermost ; 
elbows to be well up and forearms parallel to ground. Force 
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each wrist in turn backwards; the fingers of the Opposite 
. Should resist the backward pressure of the wrist; arms are 
to be kept in the same position, 


7. Hill climbing and balance.—Feet parallel and about 
six inches apart, arms in front and shoulder high with palms 
of the hands facing inwards, Raise left leg to front as high 
as possible, toe pointed. Sink slowly on right knee until 
almost sitting on tight heel which must be kept on the ground. 
Pause and rise slowly to original position. Lower left leg, 
lower arms. Raise arms and repeat exercise, sinking on left 
heel. 

This exercise is of great importance ; few men can perform 

“it at first but they should persevere in it. Those who cannot 
do it at once should go half-way down only and rise from 
there ; with practice they should work lower. The following 
alternative is an easier introduction—Feet parallel, hands 
by sides. Raise left foot backwards and grip left ankle 
with left hand behind back. Sink slowly on right knee 
until left knee just touches floor, body upright, right heel on 


ground. Without a pause rise and change hands, repeating 
on left leg. 


8. Balance.—Feet parallel, hands hanging by sides just in 
front of trouser seam. Place left foot behind and outside 
the right foot so that legs aré‘crossed. Then swing the left foot 
in a circle, backwards, outwards, and forwards until it ends 
crossed in front of the right leg. Repeat the circle to the 
back and then change and repeat in both directions with 
the right leg. 


9. Rock climbing.—Feet well apart and parallel. Join 
hands above head in butcher’s hook grip, left hand above right. 
Pull hard with each hand and arm against the other, and, 
maintaining this pull strongly, slowly move the hands in a 
circle down to the left, round in front of the stomach and up 
to their original position. Without relaxing, move the hands 
round in the reverse direction. Then change butcher’s hook 
grip to right hand over left and repeat in both directions, 
Keep the trunk upright throughout. 


10. Balance and rock climbing .— Press-ups ” on one 
arm. Feet wide apart and the hand in use to be in centre of 
body. 
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APPENDIX F 


KNOTS, LASHINGS AND SPLICES 


1. KNOTS 


1. All troops should be capable of tying the following knots, 
which: will meet all likely requirements :— 


(a) Round turn and 
two half hitches 


(6) Clove hitch 


(c) Overhand knot... 
(d) Reef knot 


(e) Single sheet bend 


{f) Double sheet bend 


{g) Bowline . 


{h) Bowline on a bight 


(i) Transport knot ... 


Hauling and towing. To stand a 
very heavy strain, more round 
turns should be added. The 
knot will not tighten up and 
is easy to untie, 


Should be used for securing a rope 
to a spar and for beginning and 
ending lashings. 


To form a loop in the middle of 
the rope which can be placed 
round a “ belay” or round the 
chest of a man. 


Simplest knot for joining two 
ropes of equal size; it may slip 
under a great strain. 


Most satisfactory knot for joining 
two ropes, and essential if the 
ropes are of different thicknesses. 
The thicker rope should be used 
to form the initial bight. 


Should be used instead of (¢) when 
ropes are wet. 


Used when a loop is required at 
the end of a rope which will 
neither jam nor slip, e.g. for 
climbing. May also be used 
double or treble, the latter being 
used fora harness to lower a 
casualty down a cliff. 


Used for making a loop in the 
middle of a rope when the ends 
sare not accessible, e.g. for 
climbing. 


Used for fastening loads to pack 
saddles. , : 


SINGLE 
SHEET BEND 


DOUBLE 
SHEET BEND 


COMMENCED FINISHED 
BOWLINE 


TRANSPORT HITCH 


ROUND TURN & 
2 HALF HITCHES 


BOWLINE ON A OVERHAND 
BIGHT KNOT 
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2. LASHINGS 


2. Lashings are used for fastening poles or spars together ; 
they should be finished with a reef knot when both ends of 
the rope or yarn are available, or with a clove hitch if only 
one end is available. 


(a) Straight lashing to. For lengthening a spar or for re- 
fish spars. pairing a broken spar. The 
lashing is made fast to the spar 
with a clove hitch, and is then 
passed round and round the 
spars; the end is made fast by 
another clove hitch or by passing 
the end under the last few turns 

and then tightening them up. 
(6) Square lashing .... For lashing one spar to another at 
right angles. The lashing is 
started with a clove hitch, con- 
sists of at least four complete 
turns round the spars and two 
or more frapping turns, and is 
finished with two half-hitches 
round the most convenient spar. 
(c) Sheer legs lashing -For lashing spars at adjustable 
angles. The ‘spars are placed 
side by side; a clove hitch is 
made round one spar and the 
rope is taken loosely six or eight 
times round both spars above 
the clove hitch without riding. 
Two frapping turns are made 
round the lashing, and the end 
of the rope is made fast to the 
other spar by two half hitches 

just above the lashing. 


3. SPLICING 


3. Splices are permanent and strong, and do not much 
increase the thickness of the rope :— 


(a) Short splice .» For joining two ropes. 

(6) Back splice ... For ending off a rope permanently. 

(c) Eye splice ... For making a loop at the end of a 
rope. 


4,.. Whipping is used to prevent the end of a rope unravelling 
and is best done with sail twine ; it is less permanent than the 
back splice but does not increase the thickness pf the rope. 
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OUTSIDE !F LASHING 

A TRANSOM oR <= 

INSIDE IF LASHING a7 
A LEDGER 


FINISH WITH 
TWO HALF- 
HITCHES, Our- 
SIDE ONA 


A START FIRST TURN B Cc 
SS 


PUT ON FOUR 
TURNS THUS 


IN- 
SIDE ON A 

STAQT WITH A ey TWO FRAPPING 
CLOVE-HITCH | TURNS SHOWN 
UNDERNEATH *y LOOSE FOR CLEAR- 4 COMPLETE 
A TRANSOM - NESS~- THESE TO BE TURNS OF THE 
OR ABOVE A PULLED UP TIGHT AND LASHING AND AN EXTRA TURN ROUND 
LEDGER. BEATEN IN. THIS SPAR TO BRING CommeENCEMENT 


OF FRAPPING T. RNS To § 
SQUARE LASHING fae Canine TURNS 


LASHING FINISHED wiTw 2 HALF- 


ON _ COMPLETION 
LN COMPLETION 
OF LASHING SPARS 


OPENED OUT THUS. | = 
COMMENCE WITH SHORT SPLICE 


= CLOVE-HiITCH Diaaram A SHOWS STRANDS BARED READY FoR 
THIS DIAGRAM SHOWS THE SPLICING. DiaGra 

LASHING TO BE VERY LOOSE. 
THIS IS To ENABLE IT To BE fe 2 $ STRANDS ARE REDUCED 
MORE CLEARLY UNDERSTOOD, 


SHEERS LASHING [05% rscam ‘Wert, "Oven ano onoes!" 


5D IN” ONCE, 
RIGHT TO LEET), ALF AND THROUGH AGAIN THEN 
SY HALF AGAIN, CONTIGUOUS 
STRANDS MUST MUST BE TAKEN 
ALTERNATELY ING PART 


EVE SPLICE 


ours 
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PLATE 1. 


Normal equipment for 


mountain troops 


PLate 2.—Carriage of sleeping bag and section tent, 
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PLATE 7,—T teble bow 


line method of lowering casualties, 


PLaTeE 8.—Pole and sleeping-bag method of lowering 
casualties. 
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PLaTE 9.—Morocco, scale 1 : 200,000 
Note.—Occasional spot heights in metres. Contours, although 
said to be at 25 metres interval, are more properly form 
lines. 3 
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Prate 10.—Norway, scale 1 : 100,000 
Note.—Lack of spot heights on the hills. Heights in Norwegian 


feet. Form lines with supplementary hachuring to 
bring out relief. 
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PratE 11.—Central Pyrenees, scale 1 : 50,000 
Note.—Hachuring with occasional spot heights in metres. 
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PLATE 12.—Central Caucasus, scale 1 : 210,000 
Note.—Form lines at 250 metres interval, heights in metres. 
Longitude is East of Ferro (which is 17° 39’ 46” West of 
-Greenwich). 
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